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Guarantees Money - Saving Performance 


Day after day, in industrial plants throughout the world, the always- 
dependable quality of Wilfley Sand Pumps pays off in lower pumping 
costs. Wilfley Sand Pumps give you all these dollar-saving features: 


Maintained high efficiency Versatility of interchangeable mate- 
Longer pump life rials in wear parts: hard alloy irons 


Quick, easy replacement or soft abrasion-resistant rubber. 


of worn parts Simple, efficient design for trouble- 
Rugged construction free operation. 


Individual Engineering on Every Application 


Sond 
Pump, 


Companions in Economical Operat 


Acid 
Write, wire or phone for complete details. 


A. R. WILFLEY and SONS, inc. 


Denver, Colorado, U.S.A. * New York Office: 122 East 42nd Street, New York City 17 


Ready for shipment 2 fam 
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Coming Events 


Jan. 8, AIME San Francisco Section, 
speaker: W. T. Griswold; subject: 
Pima; Engineers’ Club, San Fran- 
cisco. 


Jan. 10, AIME St. Louis Section, 
joint meeting with AIChE St. 
Louis section; speaker: N. E. 
Berry; subject: New Develop- 
ments in Uranium Processing; Ho- 
tel York, St. Louis. 


Jan. 13, AIME Minnesota Section, 
annual meeting, Hotel Duluth, 
Duluth. 


Jan. 14, 15, 19th Annual Mining En- 
gineering Symposium, sponsored 
by University of Minnesota, in 
conjunction with AIME Minnesota 
Section, Hotel Duluth, Duluth. 


Jan. 16, AIME Utah Section, panel 
discussion: Industrial Engineering 
Practices in the Mineral Indus- 
tries; moderator—I. K. Hearn; Salt 
Lake City. 


Feb. 12, AIME San Francisco Sec- 
tion, speaker: Robert Koenig, 
Cerro de Pasco Corp.; subject: 
Peru: Its Geology and Mining; En- 
gineers’ Club, San Francisco. 


Feb. 16-20, AIME Annual Meet- 
ing, Hotels Statler and Sheraton- 
McAlpin, New York. 


Mar. 27-29, AIME Pacific Southwest 
Mineral Industry Conference, St. 
Francis Hotel, San Francisco. 


Apr. 9, AIME San Francisco Section, 
speaker: Ed Hassan; _ subject: 
Kaiser Aluminum; Engineers’ Club, 
San Francisco. 


Apr. 17-19, AIME Pacific Northwest 
Regional Conference, Spokane. 


Apr. 25, AIME Pennsylvania-Anthra- 
cite Section, spring technical meet- 
ing, Hazelton, Pa. 


May 5-6, AIME North Texas Sec- 
tion, Third Biennial Secondary 
Recovery Symposium, Wichita 
Falls, Texas. 

May 9-11, AIME Uranium Section, 


Third Annual Uranium Symposi- 
um, Moab, Utah. 


May 24, AIME Colorado MBD Sub- 
section, Broadmoor Hotel, Colo- 
rado Springs, Colo. 


June 26, AIME Pennsylvania-An- 
thracite Section, summer meeting, 
Split Rock Lodge, White Haven, 
Pa. 


Sept. 10-12, AIME Rocky Mountain 
Minerals Conference, Newhouse 
Hotel, Salt Lake City. 


Oct. 23-25, AIME Mid-America 
Minerals Conference, St. Louis. 


Oct. 25-Nov. 1, Society of Explora- 
tion Geophysicists, annual meet- 
ing, Roosevelt Hotel, New Orleans. 
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Use of large pieces of equipment, such as the dragline chosen by artist Herb McClure 
for this month's cover, is one way of avoiding the profit squeeze. Another is an intelligent 
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lined in the article on page 91. 
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275-FOOT FREE BOOM MUST 
AT MINUS 45°F.IN 68 M-P.H. 


What structural steel would you 


Erie Mining Company played it safe... OK’D 
Mayari R* a nickel-copper high strength low 
alloy steel — for chord members in the 275-foot 
boom and 90-foot mast of this ore stacker. 


What does this nickel-containing steel have 
that justifies such confidence? 


The nickel-copper high strength low alloy steel 
has superior tension-impact properties at low 
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temperatures . . . far superior to structural car- 
bon steel. It provides extra strength (50,000 psi 
minimum yield strength in the as-rolled condi- 
tion) and corrosion resistance. All this adds up 
to maximum structural safety with minimum 
weight. 

The superior properties of steels like this are 
derived in part from improvements that nickel 
makes in the structure of the metal. 


; WIND... 


approve for conditions like these? 


Nickel-containing high strength low alloy __ properties. Write for your copy. 
steels have just the combination of properties 
you need to insure strong, safe mine structures. THE INTERNATIONAL NICKEL COMPANY, INC. 
A new manual, “Nickel-Copper High Strength 67 Wall Street amen, New York 5, N. Y. 
Low Alloy Steels,” goes into details on their 


*Registered trademark of Bethlehem Steei Co, 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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PERSONNEL 


T HE following employment items are made 
available to AIME members on a non- 
profit basis by the Engineering Societies Per- 
sonnel Service, Inc. (Agency) operating in 
cooperation with the Four Founder Societies. 
Local offices of the Personnel Service are at 
8 W. 40th St., New York 18; 100 Farnsworth 
Ave., Detroit; 57 Post St., ‘San Francisco; 84 
E. Randolph St., Chicago 1. Applicants should 
address all mail to the proper key numbers in 
care of the New York office and include 6c 
in stamps for forwarding and returning appli- 
cation. The applicant agrees, if placed in a 
position by means of the Service, to pay the 
placement fee listed by the Service. AIME 
members may secure a weekly bulletin of 
positions available for $3.50 a quarter, $12 


year. 
— MEN AVAILABLE — 

Sales Engineering or Field Sales, 
B.S. in mining engineering, age 34, 
5% years industrial loss prevention 
engineering in varied industries. 
Conducted plant inspections, made 
recommendations, wrote reports, and 
sold intangible ideas and recommen- 
dations to top plant management in 
six northeastern states and Canada. 
Prefer East, Northeast, or Southeast. 
M-377. 


Project Engineer, 28, B.S.C.E., 
Junior Member of AIME, registered; 
seven years varied engineering and 


FUEL SPECIALIST 


One of the most highly respected 
names in the utility power field with 
principal offices in New York City 
has an opening on its consulting staff 
for a technically qualified Fuel Spe- 
cialist. Preferably someone with coal 
mining engineering background. 


To the successful applicant, this 
position offers ample opportunity for 
professional growth and _ personal 
achievement. The man we are seeking 
must be thoroughly experienced with 
solid, liquid and gaseous fuels used 
in large steam electric generating sta- 
tions. Work includes studies of com- 
parative economics, market potentiali- 
ties, sources of supply, nature and 
extent of reserves, production costs, 
trends in sales price and the negotia- 
tion of fuel supply contracts, etc. 
Some travel involved. 


We invite you to investigate this 
opening by forwarding a complete 
resume to: 


Box 1-ME, AIME 
29 West 39th St. 
New York 18, N. Y. 


production experience in mining 
and chemical industries. Want re- 
sponsible plant engineering or ad- 
ministrative position. Cost conscious. 
Can supervise men. Will travel half 
time. Some Spanish. Prefer western 
U. S. or foreign location. M-378. 


Manager or Assistant Manager, 
graduate mining engineer, age 47. 
Recently manager of foreign mining 
operation. Experienced in mining, 
ore beneficiation, administration, 
costing, purchasing, and handling of 
personnel. Knowledge of Spanish. 
M-379. 


Exploration or Junior Mine Engi- 
neer—Mineral, 27, B.S. in mining. 
Two years experience junior mine 
engineer; survey and computation, 
develop planning in copper, contract 
measurement, etc., in lead and zinc. 
Strong interest in geology with San 
Francisco headquarters. Presently 
located in Montana. A-613. 


Superintendent, Foreman, Engi- 
neer, open pit or underground mine, 
38, E.M. Eleven years experience 
general superintendent, shift boss, 
engineer in tungsten, gold, manga- 
nese, iron—open pit and _ under- 
ground. Production safety, locate, 
map, explore, equipment mainte- 
nance, contract pay, ventilate. Pre- 
fer U. S. Reside in California. A-648. 


Mining Engineer, 27, single, B.S. 
and bachelor degrees in mining en- 
gineering; B.S. in engineering ad- 
ministration. Two years military ex- 
perience; two and one half years 
open pit iron ore experience as min- 
ing engineer and mine engineer. Ex- 
perience includes planning, layout, 
estimating, and scheduling of ore, 
stripping, and exploration opera- 
tions. Available immediately, foreign 
or domestic. Desire responsible po- 
sition with advancement opportuni- 
ties. M-380. 


TEACHING POSITION 


Ore dressing and extractive metallurgy. 
Salary depends upon experience. Write 
to 


Chairman, Department of Mining and 
Metallurgy, Texas Western College, EI 
Paso, Texas 


ENGINEERS 


To work in an expanding research 
division. Men with advanced degrees 
preferred—for fundamental work in 
chemical and mineral engineering 
processes. For further details write to: 


M. C. Rohm, Employment Section 
Allis-Chalmers Mfg. Company 
Milwaukee 1, Wisconsin 
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Manager, General Superintendent, 
mine or mill, 34, mining engineer. 
Eight years experience mining and 
milling including general superin- 
tendent of 100-tpd manganese opera- 
tion using magnetic-gravity separa- 
tion. Open pit, underground experi- 
ence in manganese, gold, antimony, 
and mercury. Two years metallurgi- 
eal research laboratory develop- 
ment; knowledge carbonate flotation 
techniques. Have commercial pilot’s 
license. Desire western United States. 
Reside in California. A-663. 


— POSITIONS OPEN — 
Mining Engineer, experienced in 
uranium exploration and the mining 
of uranium. Salary, open. Location, 
Montana. W5615. 


Mine Master Mechanic, 45 to 50, 
with broad practical and supervisory 
experience in maintaining equip- 
ment in fully mechanized under- 
ground mines. Salary commensurate 
with ability. Submit complete work 
record and _ references. Location, 
West. W5603. 


Research Engineer, mineral dress- 
ing, applied research on nonmetal- 
lics. B.S. in mineral dressing or B.S. 
in related field with beneficiation 
experience. Practical approach and 
broad range of interests necessary. 
Salary dependent on qualifications. 
Location, Southeast. W5601. 


Mining Engineer, for open pit 
mine. Must be graduate with de- 
gree in mining engineering. One to 
three years experience desired. Lo- 
cation, Southeast. W5591. 


Mine Shift Boss, young, with min- 
ing engineering training and under- 
ground experience. Single status. 
Some knowledge of Spanish. Salary, 
$4800 to $5100 a year plus bonus, 
room, and board. Location, Central 
America. F5581. 


Mining Engineer, graduate, with 
five to ten years experience, to take 
charge of running an open-pit min- 
ing operation for barite. Will report 
directly to superintendent. Salary, 
$7800 a year plus living allowance. 
Location, South America. F5577. 


Sales Engineer, young, with engi- 
neering training and some mining 
experience, for sales and service 
work covering rock drills. Salary, 
$6000 a year plus bonus. Location, 
New York. W5417. 


Assistant Manager, mining or 
metallurgical engineering graduate, 
with at least 15 years metal mining 
and milling experience. Salary, 
about $10,000 a year. Location, East. 
W5353. 


Mining Superintendent, for U. S. 
company operating 1000-tpd open 
pit mine. Technical education de- 
sirable. Married accommodations 
available in small community. Sal- 
ary, open. Apply by letter giving 
complete information. Location, 
northern South America. F5395. 
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Rides with the bit through rock 
... speeds big bore hole cuts... 


*TRADE-MARK 


Here’s added power for your rotary rig—hard- 
hitting, in-the-hole power. ‘‘Mole-Dril’’ speeds 
deep hole drilling in ore and overburden. 


It’s easy to use—the ‘‘Mole-Dril’’ screws di- 
rectly onto the bottom of standard drill pipe . . . 
a tungsten-carbide ““X”’ bit screws directly onto 
drill tappet. That’s all the ““make-ready” it takes 
to send the ““Mole-Dril” through rock. 


It’s powerful—“‘Mole-Dril” delivers more foot- 
pounds of energy to the bit than any other drill 
of its size. Every pound of hammer energy is 
transferred directly to the bit. 


It’s rugged—the ‘‘Mole-Dril’’ has only three 
moving parts, nine major parts. This simple, rug- 
ged construction gives the “Mole-Dril’” lasting 
deep hole drilling durability. 


Two models available: 
Model AM4 for drilling 44” diameter hole. 
Model AM6 for drilling 61." diameter hole. 
Write for bulletin. 


“Mole-Dril’s” positive 
hole cleaning action 
Air at full line pressure 
flows through drill’s 
air blowing tube di- 
rectly to bit . . . this 
direct air stream keeps 
cutting face clean re- 
gardless of drilling 

depth. 

Drill exhaust air 
passes out up-cast air 
ports and gives cut- 
tings an additional 
out-of-the-hole boost. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 


IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
Export Division, 233 Broadway, New York 7, New York 


in Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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LETTERS 


Editor 
Mining Engineering 
Dear Sir: 

The phrase “world’s most exten- 
sive uranium deposit” seems some- 
what misleading when applied to 
the South African potential re- 
serves of 1.1 billion tons reported in 
your November issue. 

A truer measure for world’s most 
honors would seem to be economi- 
cally recoverable quantity of ura- 
nium oxide. South African reserves 
at 0.47 lb per ton contain 517 million 
lb. American reserves recently esti- 
mated at 67 million tons grading 5.4 
Ib per ton contain 362 million lb. 
Reserves in the Blind River field of 
Canada, with which I have been 
associated, are alone recently esti- 
mated (G.S.C. Paper 56-7) at 320 
million tons grading 2.38 lb per ton, 
and contain 762 million lb of U,O,. 

Yours very truly, 
Franc R. Joubin 


Sputnik Again! 
To: The Editor: 

Since the advent of Sputnik, the 
Translation Dept. of the Engineering 
Societies Library has noted a sub- 
stantial increase in inquiries from 
American engineers and firms inter- 


ested in translations of Russian tech- 
nical publications. Today more and 
more translations of Russian techni- 
cal and scientific material are be- 
coming available, particularly some 
of the more recent publications. The 
Engineering Societies Library directs 
inquiries to the appropriate man or 
organization from whom existing 
translations are obtainable. When no 
existing translation of a particular 
technical item is known, the Engi- 
neering Societies Library will, on 
order, translate it correctly into 
good English. Translations are made 
from Russian or any other foreign 
language. 

Also, there is an increasing de- 
mand for more up-to-date abstract- 
ing and indexing of original Russian 
technical and engineering informa- 
tion not necessarily translated as 
yet. The Engineering Index Service, 
which indexes the engineering pub- 
lications received at the Engineer- 
ing Societies Library, is expanding 
its coverage of Russian publications. 
In contrast to the period immediate- 
ly following World War II, the Rus- 
sians are making their technical 
publications much more readily 
available. They have expressed great 
interest to the Engineering Societies 
Library in enlarging existing ex- 
change arrangements, whereby the 
Engineering Societies Library sends 
them the publication of its Four 
Founder Societies for equivalent 


A truckload of economy for 


Russian material. This exchange is 

of great benefit to America, and will 
be further developed. 

Ralph H. Phelps 

Director, Engineering 

Societies Library 


Second Annual Symposium on Min- 
ing Research, Bulletin No. 94, Mis- 
souri School of Mines, University of 
Missouri, Rolla, Mo., 150 pp., 1957.— 
This bulletin presents the proceed- 
ings of the Second Annual Sym- 
posium on Mining Research spon- 
sored jointly by the Missouri School 
of Mines and Metallurgy and the 
U. S. Bureau of Mines for the pur- 
pose of benefiting industry, research 
agencies, and educational institu- 
tions. The information presented is 
a record of some of the significant 
and continuing achievements being 
accomplished in the mining industry 
today. Among papers included are: 
application of tunnel mining in hard 
rock, rotary drilling equipment, min- 
ing research, rock breakage, and 
principles of blasting. The bulletin 
is replete with photographs, tables, 
charts, diagrams, and maps. 


The Industrial pH Handbook, com- 
piled and edited by Thomas J. Kehoe, 


(Continued on page 126) 


a base metals concentrator in 
Northern Quebec... 


Here is the inside story. When we talk of the Linatex 
Pump, we must talk of Linatex around which, quite literally, it is 
designed. This living, natural ruber, is stabilised by a patent pro- 
cess, giving it greater resistance to abrasion than any known 
material. Being resilient, it ‘bounces off’ particles without damage 
to itself. Thus by lining our pump with Linatex we greatly reduce 
wear. Also the impeller, of solid Linatex, is virtually indestruct- 
ible. Compact and easily accessible for routine inspections the 
pump also features a patented hydrostatic gland and alternative 
types of packed glands. 


Black Diamonds from New- 
castle .. . precious stones of 
Kimberley . . . in fact any- 
where in the world where 
engineers have solved the 
problem of pumping abras- 
ive solids in suspension 
economically—you will find 
the Linatex Pump at work. 


PUMP the most 
lasting pump in the world 


6 of the 15 Linatex factories in the world 
_ Any of them will see that your enquiries — 
receive energetic action 


AUSTRALIA 


Linatex (Australia) Pry. Ltd., 
David Street, Dandenong, 
Victoria, Australia 


U.S.A. 


Linatex Corporation of America, 
Vernon Avenue, Rockville, 
Conn. U.S.A. 


CANADA 
Wilkinson Linatex Co. Ltd., 
P.O. Box 1310, Station O., 

Montreal 9, Quebec. 


ENGLAND 


Wilkinson Rubber Linatex Ltd., 
Camberley, Surrey 
England 


MALAYA 


The Wilkinson Process 
Rubber Co. Ltd., Batu Caves, 
Selangor, Federation of Malaya. 


STH. AFRICA 


R. J. Spargo Led., 
P.O. Box 7128, Johannesburg 
S. Africa 
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In carrier landings, planes coming in at more than 100 knots are stopped in a split second. This amazing 
performance is made possible by having each plane hock onto one of several wire ropes stretched 
across the flight deck. Both plane and rope receive an almost unbelievable shock at the moment of 
contact. Needless to say, only top-quality wire ropes can be used for this application because ... 


you can’t bargain with safety 


While your use of wire rope differs from this carrier 

application, safety should be just as important to you. For, although 
a “bargain’’ rope may save you money, it can cost you 

your peace of mind. So don’t bargain with safety. Buy a rope 
that’s a quality rope—buy Wickwire Rope. 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 


THE AND IRON CORPORATION—Denver * Houston Odesso (Tex.) Phoenix Salt Loke City Tulse 
LOOK FOR THE PACIFIC COAST DIVISION—Los Angeles Ookland + Portland San * Seattle Spokane 
WICKWIRE SPENCER STEEL DIVISION—Boston + Buffalo * Chattanooga +* Chicago + Detroit + Emienton (Pa.) + New 


YELLOW TRIANGLE Orleans New York Philodelphio 
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FORD makes the 


all-new Super Duty 


e@ Gross horsepower up to 277 e Machined combustionchambers’ e Internally mounted oil cooler 

e@ Gross torque up to 490 lbs-ft e@ Sodium-cooled exhaust valves e@ Two-quart o!l filter 

e@ Modern Short Stroke design e Stress-relieved block and heads e@ Water-jacketed intake manifold 

e Three-stage cooling system e Pyramid-type connecting rods e Submerged-type electric fuel pump 


* 277-hp Short Stroke V-8 260-hp Short Stroke V-8 


Torque: 490 Ibs-ft Torque: 430 Ibs-ft 
@ 1800-2300 rpm @ 1800-2300 rpm 


226-hp Short Stroke V-8 
Torque: 350 Ibs-ft 
@ 1800-2300 rpm 


10 all-new Extra Heavy Duty Series 


GVW's up to 51,000 Ib. For ’58, ten new basic series 
are added to Ford’s already extensive Heavy and 
Extra Heavy Duty line. Four new Tilt Cabs, four new 
Conventionals, and two new Tandem models offer 
GVW ratings up to 51,000 lb. 


GCW's up to 75,000 Ib. New T-950 Tandem is rated 
for 75,000-lb. GCW. Biggest single-rear-axle models 
are rated for 65,000-lb. GCW. 


Front axle capacities up to 15,000 Ib. Choice of three 
front axles in most new Ford Extra Heavies. Rated 
capacities of 9,000 lb., 11,000 lb. and 15,000 Ib. 


Rear axle capacities up to 29,000 Ib. Wide choice of 
rear axles includes single-speed and two-speed, single 
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reduction and double reduction types. Capacities 
range from 18,000 lb. to 29,000 Ib. 


Bogie axle capacities up to 38,000 Ib. For ’58 there 
are two new Extra Heavy Duty Tandem Axle models. 
The new T-950 Series features a tandem rear axle as- 
sembly rated for 38,000 lb. New T-850 Series offers 
choice of 28,000- or 34,000-!b. bogies. 


New highway transmissions. Roadranger transmis- 
sion is available in all ten new Ford Heavies and Extra 
Heavies. Up to 33% less shifting. “Short Fourth” 
highway transmissions also available on “F’’ and “‘C” 
Series. With these new transmissions, engines operate 
in peak horsepower range with greater fuel economy. 


2 
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big move for 


New Series T-950 Tandem mode! is biggest 
capacity Ford truck ever built! Rated up 
to 51,000-lb. GVW—75,000-lb. GCW. 
New 534-cu. in. Super Duty V-8 provides 
exceptional horsepower and torque with 
rugged durability. 


FORD TRUCKS COST LESS 


LESS TO OWN...LESS TO RUN...LAST LONGER, TOO! 
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Order Your Copy Now 


THE PORPHYRY COPPERS IN 1956 


By A. B. Parsons, formerly Secretary, AIME 


A new volume, supplementing the author’s ‘The Porphyry Coppers” published in 1933, 


long out of print. Sponsored by the Rocky Mountain Fund of the AIME. 


Summarizing the last 25 years of progress at the 19 Porphyry Copper properties in North 


and South America, the last seven of which were not in the previous volume: 


Utah Copper Chino 
Morenci Inspiration 
Nevada Con. Chuquicamata 
Braden New Cornelia 
Miami Copper Queen 
Ray Andes 


Consolidated Coppermines 
Castle Dome 

Copper Cities 

Bagdad 

Yerington 

Silver Bell 

San Manuel 


288 pages: 31 photographs, 38 maps and drawings, 27 tables of data 


Production, Sales, Income and Expense, Costs, Wage Rates, Financing, Government Con- 


tracts, Dividends; Equipment, Ore Reserves, Grades of Ore and Concentrate, Recoveries, 


Flowsheets, Drilling, Mining, Concentrating, Leaching, Smelting, Refining, Transportation. 


AIME, 29 W. 39th St., New York 18, N. Y. 


Send me promptly on publication The Porphyry Coppers in 
1956: 


copy (copies) @ $3.50 (AIME members only) 


copy (copies) @ $5.00 (nonmembers) — 


| enclose $—————-; or bill me on shipment (AIME Members 
only) 


Print name and address: 
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Mention of more than 260 individuals who have 


played important roles in the story. 


A Must for Mining and Metallurgical Engineers, 


Mineral Economists, Investors. 


Price only $3.50, postpaid, to AIME members any- 
where. Others, $5.00, plus 50¢ postage to foreign 
countries. 
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> A TYPICAL BLAST... 


[ 


SPENCER A/N MIXTURE 


LIQUID OXYGEN EXPLOSIVES 


COMMERCIAL DYNAMITES 


Compare the Costs of a Blast Like This: 


COMMERCIAL A/N BLASTING AGENTS 


13.5¢ Ib. 
18¢ Ib. 


BIGGER BLASTS AT LOWER COST —that’s the story 
reported by strip miners and quarry owners who have tried 
the new blasting method with Spencer Prilled Ammonium 
Nitrate. Savings up to 50% are common. 


Technical investigation reports: New blasting process has. . . 


BETTER FRAGMENTATION — BIGGER PROFITS! Actual 
field tests show that the new blasting method developed 
with Spencer Prilled Ammonium Nitrate cornmonly pro- 
duces about 25% better fragmentation. 


“Better Explosive Characteristics and 
Meets Best Overall Requirements...”’ 


Take advantage of Spencer Chemical Company's offer of 
free technical advice and service. Pioneer in new process, 


A new, low-cost blasting method, 
developed by Maumee Collieries, 
using Spencer Prilled Ammonium 
Nitrate, was first announced to the 
public about two years ago. At this 
time Spencer reported that this new 
method cut blasting costs about 
50% and moved about 25% more 
material. Since this time Spencer 
has pioneered this new, low-cost 
blasting method all over the world. 


More intensive tests reinforce these 
impressive figures. For example, a 
West Virginia coal stripper states: 
“The results of our collaborative 
investigation leave little doubt that 
ammonium nitrate has the better 
explosive characteristics and meets 
the best overall requirements as an 
explosive in the field-compounded 
process. continuous research 
program shows that Spencer Prilled 


Spencer has extra know-how about nitrate types, packing, detonation. 


Ammonium Nitrate is a superior 
product,” the West Virginia coal 
company goes on to say. “It is man- 
ufactured under quality control con- 
ditions which guarantee a uniform 
free-flowing product for superior 
blast effects.” 


Spencer offers you free technical 
advice and service, giving you the 
full benefits of the knowledge and 
experience accumulated from its 
pioneer work in this field. Discover 
for yourself how much you can save 
and gain by using this remarkable 
new blasting process. 


Spencer's special bulletin, “Cut 
Blasting Costs With Spencer Prilled 
Ammonium Nitrate,” and the most 
expert technical advice in the coun- 
try are yours for the asking. Mail 
coupon today! 


MAIL THIS COUPON 


Spencer Chemical Company 
Sales Supervisor, 
Industrial Ammonium Nitrate 
404 Dwight Building 
Kansas City 5, Missouri 
(] Please send me free Spencer bulle- 


tin, “Cut Your Blasting Costs with 
Spencer Prilled Ammonium Nitrate.” 


(C) Please have a Spencer Technical 
Service Representative call—without 
cost or obligation to me. 


| 
| 
| 
| 
| 
l 
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It’s the sensational 


ROOF BOLTING 
JET DUSTLESS 
STOPER 


with built-in JET SUCTION 


and PRESSURE DISCHARGE 


In the new RP38E VACUJET dustless stoper, Ingersoll- 
Rand has perfected the first practical solution to the 
problem of dust control for roof bolting and other 
up-hole drilling operations. It’s the only stoper that 
offers you all these important advantages. 


Strong Suction Power — vacuum-producing jet ejector built into 
drill backhead. Can even drill horizontal holes! 


Dust Discharged Under Pressure —to a distance of up to 25 ft 
from drill. Uses ordinary air hose. 


Low-Cost Dust Collector —a simple filter and receptacle is all 
that’s required. Even a canvas bag will do. 


Quieter Operation — no unnecessary ear-splitting whine or howl 
in dust collection. 


Highest Drilling Speed — because stronger vacuum and larger dust 
ports assure non-clogging operation. 


Lower Bit, Rod and Shop Costs — tapered bit and rod connections 
eliminate need for furnaces, threading and forging equipment. 


For the complete story on this revolutionary new VACUJET 
stoper, call your I-R man or send today for Bulletin No. 4195. 


COMPRESSORS + CARSETS BITS + ALLOY RODS + HYDRA-BOOM JUMBOS 


HOSE «+ JACKDRILLS + IMPACTOOLS 
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Ingersoll-Rand 


5-706 11 Broadway, New York 4, N. Y. 
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“The harder it pumps the better it seals’’ 


VACSEAL supremacy rests on the original 

VACSEAL impeller design that eliminates 9 
leakage at the pump gland. The harder it 
works the tighter it seals—while the con- 
ventional centrifugal pump shows pressure 
build-up at the gland with increase of speed. 
Because of this advanced pump design, 
materials being pumped do not come in con- 
tact with the packing or the shaft sleeve. 
Result — no leakage and greatly reduced 
shaft wear! The rugged VACSEAL handles 
all types of material, including: abrasive 
pulps, acid and corrosive solutions, tailings, 
semi-solids and many other difficult to han- 
dle materials. 
VACSEAL PUMPS are available in many models, including: fixed or replaceable, metal 


reinforced, rubber linings and all alloy types and in sizes ranging from 1'2” to 8”. Write 
for additional data and performance records on these pumps. No obligation. 


pune 
4 


GROINARY 


PUMP OUTPUT 


Oo + 


PRESSURE AT THE GLA 


When VACSEAL PUMP is operating the pressure 
on the gland is less than atmospheric pressure. 


ADJUSTABLE BEARING ASSEMBLY CASING 


ALLOY GLAND BUSHING 
REINFORCED RUBBER LINERS 


CASING 


PACKING 


GLAND REMOVABLE 
PEDESTAL SHAFT SLEEVE 


“VACSEAL” IMPELLER 


4” x 6” VACSEAL pump with replaceable rubber liners. 


THE GALIGHER CO. 


GALIGHER PRODUCTS: AGITAIR® Flotation Machine, VACSEAL Pump, Geary-Jennings Sampler, Acid-proof Sump Pump, Geary Reagent Feeder, 
Laboratory AGITAIR® Flotation Machine, Laboratory Pressure Filter, Laboratory Ball Mill, Rubber Lined and Covered Products, Plastic Fabrication. 


HOME OFFICE: 545-585 W. 8th South 
P. O. Box 209 

Salt Lake City 10, Utah 

EASTERN OFFICE: 921 Bergen Ave. 
(Room 1128) 

Jersey City 6, New Jersey 
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The picture above shows how the firm is using 
the equipment at its bauxite strip mining operation 
near Little Rock, Ark. In this pit some 300,000 yd. 
of overburden are being removed at the rate of 4,200 
yd. per day by 3 CAT* DW21 Tractors with No. 470 
LOWBOWL Scrapers, push-loaded by a mighty D9 


Tractor. 


Here is the result of experience in action—and 
doing fine! Says L. D. Riffe, vice-president of the firm: 
“We find that this method of moving dirt is the best 
from the standpoint of high production and economy.” 


There are plenty of good reasons why these rigs are 
the best method to move dirt. The DW21-No. 470 
combination has the capacity for big-volume hauling— 
18 cu. yd. struck, 25 cu. yd. heaped. But more impor- 
tant than capacity, the No. 470’s LOWBOWL design 
has greater loading efficiency than any other make of 


In 14 years of strip mining, the Dulin Bauxite Company, Inc., 
contracted for dirt removal. The company studied contractors’ 
production records, types of equipment used. 


Last year, when the Dulin firm bought its own equipment, it 
selected Caterpillar-built machines exclusively. 


scraper in its class. Actual tests show that the No. 470 
gets its rated capacity load and is on its way while 
other scrapers are still in the cut, struggling for the 
last few yards. And when it has its big load, the 300 HP 
(maximum output) DW21 moves it at high speeds, 
efficiently. 


Let your Caterpillar Dealer show you how these 
rugged rigs can move material faster and cut costs in 
your operation. You can depend on him for sound 
advice now—for fast service and parts you can trust 
after you buy. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


“Caterpillar and Cat are Registered Trademarks of Caterpiliar Tractor Co. 
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Prevent Stockpile 


Mining Chemicals +) “t., Ameri- 
can Cyanamid Co., of. a new 
product for forming protec ve crusts 


over mineral and coal fines either in 
stockpiles or open rail cars. Diluted 
with water and sprayed on the sur- 
face of the coal or ore, it forms a 
tough crust which prevents wind 
and rain erosion. American Cyan- 
amid offers samples of film-forming 
Reagent S-3152 and technical notes 
on its use. Circle No. 1. 


Front End Loader 


Euclid Div. of General Motors 
Corp. has available the smallest of 
a new line of front end loaders. 
Rated payload capacity of the Model 


L-7 is 19 cu ft heaped, max 3000 Ib. 
Featured is nonstop high-low power 
shift transmission. Speeds range to 
11 mph forward or reverse. Equipped 
with front wheel drive powered by 
a 49-hp gasoline engine, ‘init has 
rear-wheel steering. Overall length 
with bucket down is just over 10 ft. 
Overall height with operator is about 
6 ft 10 in. Circle No. 2. 


Bottom Dump Trailer 


Athey Products Corp. has an- 
nounced a new 40-ton capacity bot- 
tom dump trailer incorporating 
several design advances. Capacity— 
80,000 lb—is almost four times trailer 
weight, a feature made _ possible 
through use of high-strength T-1l 
steel in body construction. In addi- 
tion, a third (rear) door opens simul- 
taneously with the bottom doors and 
permits smooth flow-out of material. 
Together with 5-ft rear clearance, 
this design eliminates hang-up and 
need for pusher units at dump or fill. 
Matched to the Caterpillar DW20 
tractor, the trailer, designated PW20, 
has speeds up to 32.1 mph and can 
make 90° turns in 38 ft 4 in. Cirele 
No. 3. 


Manufacturers 


N ews 


Automatic Line Oiler 

Le Roi Div., Westinghouse Air 
Brake Co., offers a line oiler which 
shuts off the air supply of pneumatic 
toois when its oil is used up. One- 
pint capacity is more than adequate 


for a single shift, but oiler can be 
refilled while in operation. Stream- 
lined aluminum body weighs only 
9 lb, making it easy to move ai) 
lines. Top capacity is 390 cfm. Cir- 
cle No. 4. 


Vibrating Screen Separators 

Three new 30-in. diam vibrating 
screen separators in 1, 2, and 3-deck 
models by Southwestern Engineer- 
ing Co. round out the Sweco line of 
18 and 48-in. diam units. The new 
30-in. models operate on the same 


3-dimensional principle and provide 
high efficiency and high output rate. 
Carbon steel or type 316 stainless 
steel construction is available. Cir- 
cle No. 5. 


Rock Dust Distributor 

Especially adapted to continuous 
mining, the Bantam 400 rock dust 
distributor by Mine Safety Appli- 
ances Co. permits quick application 
of dust up to the face and into return 
airways. Self-propelled unit travels 
at a tram speed of 1% mph and can 
discharge dust through 400 ft of 2-in. 
hose at rate of 30 lb per min. Mini- 
mum height is 27 in. with 80-lb capa- 
city dust hoppers, 31 in. with 160-lb 
capacity hoppers. Circle No. 6. 
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A low-cost, portable seismic data 
processing system is offered by Tez- 
as Instruments Inc. Designated VIP 
(variable intensity plotter), it dis- 
plays corrected seismic data on a 
20-in. cathode ray tube for easy ex- 
amination, and on a 5-in. tube for 
photographic recording. Output of 
24 recording channels may be proc- 
essed simultaneously. Plotter is ar- 
ranged so that the horizontal and 
vertical axes of the tubes correspond 
to seismometer spread and depth, 
respectively. Two sections, visual 
display unit and computing unit, 
together weigh 150 lb. Circle No. 7. 


Test Sieve Shaker 

A new vibrating test sieve shaker 
by Syntron Co. features improved 
electromagnetic drive, which gives 
faster gradation and rheostat-volt- 
meter, which permits constant 90-v 
operation for accurate comparison 
tests. Shaker has reset timer and 
spirit level, holds six standard 8-in. 
sieves and bottom pan. Circle No. 8. 


Carbide Surfacing 

Hexagonal plates of hard cemented 
carbide mounted on a flexible ad- 
hesive backing ready for bonding to 
metallic surfaces may be used in 


such applications as ball mill linings 
and wear plates for mills says Ken- 
nametal Inc. The material, Kenplate, 
can be bonded by epoxy adhesives, 
silver solder, or brazing materials. 
Three thicknesses are available. Cir- 
cle No. 9. 
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Ore blending is particularly important in 
some uranium concentration. Multiple 
storage and conveying designed and 
built by Stearns-Roger has met the re- 
quirements of this southwestern producer. 
For materials handling, as for other im- 
portant operations in the processing of 
metallic or non-metallic ores, rely on the 
complete services of Stearns-Roger for 
design, engineering, fabrication or fisld 
erection. 


Stearns-Roger 


THE STEARNS - ROGER MFG CO . gees COLORADO 


DENVER HOUSTON © EL PASO SALT LAKE CITY 
Stearns-Roger Engineering Company, Ltd., Calgary, Alberta 


ts na for ... 
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| Mining Tractor 


New 55-hp TD-6 crawler tractor 
by International Harvester Co. fea- 
tures 5-ft profile and a new scrubber 


| that cools exhaust gases to max 


160°F. Overall width with Drott 
Four-in-One bucket is 68 in. Length 
is 160 in. Circle No. 10. 


Automatic Thickener 

A raising and lowering thickener 
mechanism in a new unit by Denver 
Eqpt. Co. allows the operator to take 
advantage of improved flocculating 
agents for faster settling. When over- 
load occurs, rakes are raised auto- 
matically in increments until they 
are out of the overload. When over- 
load is relieved, rakes gradually re- 
turn to normal position. Unit is now 
available in the 16 to 20-ft standard 
duty thickeners. Circle No. 11. 


News & Notes 

Two new metallurgical labora- 
tories have been opened by Gardner- 
Denver Co., manufacturer of pumps, 
rock drills, compressors, and air 
tools. One will serve headquarter 
plants at Quincy, Ill, the other, 
plants of the Keller Tool Div. in 
Grand Haven, Mich. . . . Interna- 
tional Harvester Co. has arranged 
to purchase for resale back hoes 
and heavy-duty front-end loaders 
from Cone Automatic Machine Co. 
of Windsor, Vt., and Wagner Iron 
Works of Milwaukee. International 
Harvester will distribute their prod- 
ucts under the names IH Pippin 
and IH Wagner . . . Hewitt-Robins 
Inc. reports a speed record has 
been set by a 2-mile conveyor 
system which it designed and 
manufactured. Moving gravel at Lit- 
tle Valley, Utah, the system averaged 
83,333 tpd during a recent 30-day 
period. Belts speed along at 850 fprm, 
about double the usual pace. 


4 
~~, 
| 
| 
6 
| 
| 
| 
| 
| 
| 
| 
| 


(21) ROD DECK SCREEN: For high 
capacity separations of dry, wet, 
sticky, or gummy ores and minerals 
Nordberg Mfg. Co. offers five new 
larger size models of the Symons rod 
deck screen. A new bulletin describes 
ten screen sizes, ranging from 3 to 
6 ft in width and 6 to 10 ft in length. 
Screen surface may quickly be re- 
paired when necessary. by simple 
replacement of its spring steel rods. 


(22) COMPANY MAGAZINE: “Car- 
burized steel for better drill rods” 
is a feature article in the first issue 
of Mining Clipboard, a new publica- 
tion of Gardner-Denver Co. Booklet, 
which will be mailed bi-monthly, is 
designed to provide timely equip- 
ment tips. 


(23) BORALLOY: New 

sprockets on Cat D8 and D9 tractors 
are said to wear up to twice as long 
as conventional types. Caterpillar 
Tractor Co. supplies details in a new 
8-page booklet. 


(24) ALUMINIZED CLOTHING: 
“Hot spot” job assignments lose 
their hazards when workers are out- 
fitted in the new line of M-S-A alu- 
minized asbestos safety clothing 
listed in Mine Safety Appliances 
Co’s. 4-page, illustrated Bulletin 
1301-7. 


(25) HANDBOOK: “The Handbook 
of Rules Governing the Operation 
of Mines,” revised to incorporate 
amendments to The (Canadian) Min- 
ing Act approved at this year’s ses- 
sion of the Legislature, is now ready 
for distribution by the Ontario De- 
partment of Mines. Handbook covers 
Part VIII of the Act and certain ap- 
plicable sections of Part X. 


(26) V-BELT DRIVES: A 108-page 
manual on selection and operation 
of Dodge V-belt drives is available 
from Dodge Mfg. Corp. Sections 
cover standard, variable speed and 
special drives, Taper-Lock sheaves, 
Sealed-Life V-belts, and bushings 
and hubs. 


MAIL THIS CARD 


for more information on 
items described in Manu- 
facturers News and for 
bulletins and catalogs 
listed in the Free Litera- 
ture section. 


(27) TRACKLESS MINING: Joy Mfg. 
Co.’s new shovel loader, tractor, 
and bulldozer are described in new 
folders. Basic tractor is adaptable to 
muck handling, drilling, excavating, 
bulldozing, material handling, and 
other jobs in trackless mining sys- 
tems. Units are available either air 
or electric powered. 


(28) EARTHMOVING MACHINES: 
The DWI15 (Series E) Tractor and 
No. 428 Lowbowl Scraper are fea- 
tured in a new brochure off2red by 
Caterpillar Tractor Co. The Lowbowl 
scraper is matched in size to the 
weight and horse power of the DW15 
tractor. Scraper also features faster 
loading and bigger loads. Both units 
have wide section, low pressure tires 
for extra traction and flotation. 
Folder includes photographs and 
charts of the new models. 


(29) MINE VENTILATION: A new 
24-page catalog from American Brat- 
tice Cloth Corp. describes produc- 
tion, construction, and application of 
ABC flexible ventilation tubing, brat- 
tice cloth, and powder bags. Shown 
are typical installations in both me- 
tallic and non-metallic mines. 


(30) ROTARY KILN: Vulcan Iron 
Works claims development of a new 
rotary kiln that will simplify foun- 
dation plans, avoid frictional wear, 
reduce torque and power load, and 
save maintenance cost. A new bro- 
chure supplies details. 


(31) BELT CONVEYOR SCALES: 
ABC’s Scale Div., McDowell Co. Inc. 
has a redesigned line of belt con- 
veyor scales for weighing, control- 
ling, and totalizing free-flowing bulk 
materials. Scales are built to an ac- 
curacy of % to 1 pct of flow over 
their entire weight range and may 
be used to control, blend, and pro- 
portion materials flow. 


(32) SPECTROGRAPHS: The third 

a series of spectrochemical 
analysis guidebooks, published by 
England’s Hilger & Watts Ltd., is 
now being distributed by Jarreli- 
Ash Co. The 24-page catalog CH403 
describes a variety of prism and 
grating instruments, and related 
accessories. Featured is data on 
design, application, and characteris- 
tics of each type of instrument. 
Specification tables and graphs per- 
mit quick comparison of individual 
performance ranges. 


(33) CORE BARRELS: A simple 8- 
page guide describing the various 
barrels used by core drillers has 
been published by the E. J. Long- 
year Co. Pamphlet includes infor- 
mation on seven types and depicts 
with diagrams and _ illustrations 
single tube, double tube, swivel 
type, and wire line core barrels. 
Conditions for which one type or 
another is recommended are also 
described. 


(34) SAMPLERS: Wet and dry 
sampling units are detailed in Den- 
ver Eqpt. Co. Bulletin S1-B4. The 
12-page brochure contains a typical 
sampling flowsheet and tips on de- 
signing a sampling plant, as well as 
specific data on such units as Vezin 
type, Snyder type, visual, and lab- 
oratory samplers. Denver sample 
processing equipment is also covered. 
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(35) EQUIPMENT BOOK: Eight- 
page bulletin CG-15 describes and 
illustrates products manufactured 
by Le Roi Div., Westinghouse Air 
Brake Co. Specifications are given 
of Le Roi’s complete line of porta- 
ble air compressors; Tractair, a com- 
bination compressor-tractor; New- 
matic air tools, including breakers, 
drills, tampers, and spades; and [RD 
one-use drill bits. Photographs in- 
clude many construction scenes. 


(36) FILTER CLOTH: National Fil- 
ter Media Corp.’s Bulletin 10 gives 
complete technical data on all types 
of filter cloth. Fabrics covered in- 
clude Nylon, Dacron, Vincel, Orlon, 
Dynel, Teflon, Saran, cotton, glass, 
polyethylene, and special filter pa- 
pers. Data covers chemical resist- 
ance, corrosion resistance, abrasion 
resistance, and available yarn forms 
for each type of cloth. 


(37) CAT ATTACHMENTS: Prime 
mover tools offered by Caterpillar 
Tractor Co. for its equipment are 
listed in Form DE754. Illustrated 
booklet shows attachments for crawl- 
ers, wheel units, Traxcavators, and 
motor graders. 


(38) WELDING DATA: The 180- 
page 1958 edition of the pocket-sized 
“Welding Data Book” is available 
from Eutectic Welding Alloys Corp. 
The guide covers 120 welding rods, 
electrodes, and welding compounds. 


(39) BOTTOM DUMP: An entirely 
new kind of bottom dump trailer 
called the PW20 has been announced 
in an 8-page booklet now available 
from Athey Products Corp. This 40- 
ton-capacity trailer features a rear 
door which opens simultaneously 
with the bottom doors. The 5-ft 
clearance of the door allows the 
PW20 to ride out over the dumped 
load, eliminating the need for pusher 
units. Matched to the Caterpillar 
DW20 Tractor, the PW20 has speeds 
up to 32.1 mph and can make 90° 
turns in 38 ft 4 in. 


(40) CAR SHAKER: Features of the 
Allis-Chalmers car shaker are de- 
scribed in Bulletin 07B7221B, re- 
leased by the Allis-Chalmers Mfg. 
Co. Car shaker is designed for safe, 
fast, economical pushbutton unload- 
ing of granular material from open, 
hopper bottom gondola cars. Some of 
the advantages offered: lift bars have 
conveniently spaced holes for ease 
in attaching hooks or shackles; unit 
hangs level from hoist or crane, 
facilitating centering on car eaves; 
simplified, two-bearing, completely 
enclosed mechanism reduces main- 
tenance; and wide-faced shoes are 
designed to fit any standard U. S. 
hopper-bottom gondola car or ore- 
car. Photographs and cross-section 
diagrams are included. 


(41) EXPLOSIVES: “Lock ’em up! 
so kids can’t get hurt” is the theme 
of a new poster currently distrib- 
uted by the Institute of Makers of 
Explosives to all users of blasting 
caps. Stressing safety, the poster 
cautions all users of caps to take 
measures in preventing these det- 
onators from falling into the hands 
of children. 


(42) S-H CLASSIFIERS: Western 
Machinery Co. has prepared 20-page 
Bulletin CI-B33, featuring Wemco 
S-H classifiers, to provide engineers 
and operators with useful technical 
data and information on wet clas- 
sification. Information serves as a 
guide toward solution of metallurgi- 
cal and economics problems encoun- 
tered in various industries. The il- 
lustrated catalog includes a capacity 
table and a shipping weights and 
volume guide. Included also are 
principles of operation and design, 
operating notes. 


(43) SOIL SAMPLING EQUIP- 
MENT: New 24-page Bulletin 300 
illustrates and describes soil samp- 
lers and accessories made by Sprague 
& Henwood Inc. Engineering im- 


provements and new devices are 
shown. 
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(44) PILE HAMMER: A completely 
self-contained, easily transported, 
one-man-operated diesel pile ham- 
mer which needs no auxiliary equip- 
ment is now available from Link 
Belt Speeder Corp., subsidiary of 
Link Belt Co. The new hammer 
eliminates the need for compressors, 
boilers, high-pressure hose, fresh 
water supply, and other auxiliary 
equipment required for conventional 
air or steam hammers. The hammer 
is available in three models which 
can be used on any make of power 
crane. 


(45) DUST FILTER: Day Co.’s Bul- 
letin 599 has facts on the Day Re- 
verse Jet dust filter. This 28-page 
illustrated book outlines aids in solv- 
ing plant dust control problems. Bro- 
chure contains schematic operating 
diagrams, performance curves, a 
comparison of reverse jet and con- 
ventional type filter performance, and 
air engineering data. Book covers 
planning and arrangement of filters 
to meet specific requirements and 
explains self-adjusting reverse jet 
blow rings. Catalog is indexed for 
easy reference. 


(46) RADIOISOTOPE-EXCITED 
LAMP: Model 535 radioisotope-excit- 
ed lamp, just introduced by United 
States Radium Corp., provides illumi- 
nation for periods up to 10 years with 
no power or maintenance required. 
Unit is 6 in. long, has a 5-in. lumi- 
nous face, and is clearly visible at 
500 yd. The 10-lb Model 535 has a 
single, highly-efficient port. One 
color of emission per lamp (blue, 
green, yellow or orange-red) is pro- 
vided. 


(47) FIBER FILTER: Samples and 
test data are now available of heavy 
duty Polymax fiber filter cloth from 
the National Filter Media Corp. The 
filter cloth is made of the new olefin 
polymers known as high polyethyl- 
ene. Polymax has a softening temper- 
ature of 260°F. The fabric is finished 
so that exposure in the 230° to 240°F 
range results in minimum shrinkage. 


(48) V-BELTS: A 14-page booklet, 
§-51106, describing machines and 
processes used in the production of 
V-belts has been issued by the Good- 
year Tire & Rubber Co. The bro- 
chure covers rubber compounding, 
preparation of fabric, building <teps, 
curing, and finishing. 


(49) PUMPING UNITS: Pumping 
units for foundation testing and core 
drilling are detailed in Sprague & 
Henwood Inc.’s 8-page, Bulletin 370. 
Booklet offers descriptions and spec- 
ifications on pumping units for soil 
sampling, core drilling and pressure 
grouting. Units are available with 
any one of four types of power units 
and several types of drive assembly 
including several models that are 
normally furnished with 4-speed 
transmission for a wider choice of 
capacity and pressure. 
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every metallurgical chemical you require ... 


plus comprehensive technical service ... 


Cyanamid dependably supplies the widest selection of flotation 
and cyanidation reagents available from a single source! 

You can safely minimize inventories, simplify purchasing with 
consolidated orders and frequently lower shipping costs. 

And when you deal with Cyanamid, you can also get valuable 
in-the-mill help from our field engineers . . . experienced men 


who are kept currently informed on ore-dressing developments 
throughout the mining world. 


AEROFLOAT® Promoters 
AEROFLOC® Reagents 
AERO® Brand Cyanide 
Sodium Cyanide 


400, 700 Series 
AERO® Promoters 


AEROFROTH® Frothers 
AERO® Xanthates 
600 Series 

AERO® Depressants 


CYQUEST* 40 
Sequestering Agent 

AEROSOL®’ 
Surface-active Agents 


*Trademark 


CYANAMID 


AMERICAN CYANAMID COMPANY 


MINING CHEMICALS DEPARTMENT 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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JAW CRUSHERS 
for the mining industry 


Four types of the hundreds of Traylor Jaw Crushers used 
throughout the world — with over half a century of engin- 
eering experience and know-how built into each. Features 
include non-chokable smooth-faced curved jaw plates, which 
allow for greater capacity at fine setting and longer life of 
wearing plates. Frames are reinforced at critical points to 
provide strength without excessive weight. Write for bul- 
letins: Type H-HB, 3105— Type R, 1123— Type S, 1122. 


TRAYLOR ENGINEERING & MFG. CO., 1003 MILL ST., ALLENTOWN, PA. 
Sales Offices: New York — Chicago — San Francisco 
dian Vickers, Ltd., Montreal, P.Q. 
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The alloying, forging and 
heat-treating by Sheffield gives 
MOLY-COP Balls the right 
hardness and quality for the 

long, economical grind. It’s 

why MOLY-COP Balls are still 
THE STANDARD OF COMPARISON 
AROUND THE WORLD 


SHEFFIELQ 


M@OLY-COP 


COPPER-MOLYBDENUM-ALLOY 
Gunding Balls 


SHEFFIELD DIVISION 


ARMCO STEEL CORPORATION 
SHEFFIELD PLANTS: HOUSTON + KANSAS CITY + TULSA 
EXPORT REPRESENTATIVES 
THE ARMCO INTERNATIONAL CORPORATION, MIDDLETOWN, OnIO 
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EDMUND LONGYEAR—Mesabi Pioneer 


Fate called him to the Arrowhead 


In the Arrowhead country of northern Minnesota lie three great 
iron ranges—the Vermilion, the Cuyuna and, greatest of all, 
the Mesabi. Collectively, these ranges represent the greatest 

iron producing territory in the world ... 


On June 3, 1890, Edmund J. Longyear, then a young mining 
engineer, sank the first diamond drill hole on the now famous 
Mesabi Range of Minnesota. That day his probing, diamond 
bit became a turning point in mining history. Along with other 
mining men, he subsequently explored and opened up those 
vast iron reserves that are still supplying the world. 


Today, the E. J. Longyear 
Company provides the mining 
industry with every type of 
service: mining engineering, 
geological and photogeological 
surveys, contract core drilling, 
and the manufacture of diamond 
core drills and equipment. 
3 Branch offices and an active 
GEOLOGICAL, MINING CONSULTANTS CONTRACT DRILLING sales organization covering 56 
A complete line of core drills— A full staff of geologists and mining Highly trained drill crews using mod- countries, give Longyear rep- 
surface, underground and mobile engineers serving mining companies ern Longyear equipment for mineral resentation in every part of the 
—in many models, plus drilling and mining departments of countries exploration and development and free world. 
equipment and supplies. all over the world. foundation testing. 


= 


E. J. Longyear Co., CABLE LONGCO 
General Offices: Minneapolis, Minn. 
Canadian Longyear Ltd., North Bay, Ontario 
Longyear et Cie, Paris, France 

Longyear N.V., The Hague, Holland 
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First Bauxite Concession Granted by Panama 


Exclusive exploration and mining rights to a large area of western 
Panama near the Costa Rican border have been granted to Kaiser 
Aluminum & Chemical Corp. by the government of Panama. Prelim- 
inary studies indicate extensive deposits says Kaiser, adding that it 
expects Panama to become a major source cf the ore. 


Rare Metals Buys Mercury Mine 


Altoona Quicksilver mine in Trinity County, Calif., a non-producer 
since 1902, has been purchased by Rare Metals Corp. of America for 
a reported sum of more than $1 million. Tests confirm 40,000 tons of 
ore containing a third of a flask per ton, and a good potential is also 
said to exist. Before sale of the mine, developers spent some $300,000 
on its reconditioning. Rare Metals is expected to erect a 100-tpd mill 
on the mine site for about $400,000. 


Crucible Steel Acquires Joint Titanium Firm 


Crucible Stee! Co. of America has acquired 100 pct ownership of Rem- 
Cru Titanium Inc., a company it organized in 1950 as a joint venture 
with Remington Arms Co. The acquisition is subject to SEC approval. 
Discussing the move, Crucible President Joel Hunter said “It has be- 
come increasingly evident in recent months that the titanium business 
can best be conducted as a part of the specialty steel business.” 
Remington has not commented on its departure from the field. 


Brazilian Itabirite Ores Under Study 


The vast deposits of itabirite iron ores in the state of Minas Gerais, 
Brazil, are being surveyed for the Brazilian government by Armour 
Research Foundation for economic evaluation and long-range plan- 
ning. Major problems concern development of “suitable beneficiation 
techniques for extensive exploitation” and “adequate and economical 
marine transportation to markets.” 


Cesium Found in Lithium Orebody 


Pollucite, principal cesium ore, will be produced at the rate of 1000 
to 3000 tons per year from an orebody at Bernic Lake, Man., 85 miles 
north of Winnipeg. Montgary Explorations Ltd. reports its estimated 
8-million ton spodumene holding also contains about 100,000 tons of 
pollucite. The cesium mineral also contains 0.5 to 0.9 pet rubidium. 


American Potash to Explore Manganese Property 


American Potash & Chemical Corp. plans to investigate manganese 
deposits covering more than 10,000 acres near Batesville, Ark. Ac- 
cording to the company, favorable results would result in the 
formation of a new company to undertake commercial production. 
American Potash would hold a 55 pct interest. Operation on a limited 
scale has been carried on for some years by four Arkansas companies. 
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EXAMINE 


DEPENDABLE FIRE—Specia! alloy is 
used as the bridge wire in the firing ele- 
ment of Hercules Electric Blasting 
Caps. Wire is noncorrosive. 


ENGINEERED SHELL—Bronze shell! of 
a Hercules cap goes through fifteen 
separate operations while it is being 
expertly shaped. 


TOUGH, HIGH DIELECTRIC INSULATION 2 
—Leg wires of Hercules caps are coated tw 
with plastic insulation for outstanding 
toughness, resistance to abrasion, su- 

perior dielectric qualities. 


SECURELY ANCHORED—A cast sulfur 
plug in the upper part of shell anchors 
entire firing mechanism in place. 


5] WATERTIGHT WATERPROOFING—A 
special Hercules waterproofing formu- 
lation minimizes the possibility of 
moisture or dampness penetration. 


6) DOUBLE-PACKED WALLOP— Bridge 

(wire extends into the priming charge 

7 Tie makes positive contact to give 
rapid ignition. 


Partners in Dependability with Hercules" Explosives 
HERCULES POWDER COMPANY 


Explosives Department: 900 Market Street, Wilmington 99, Delaware 


Birmingham, Chicago, Duluth, Hazleton, Joplin, Los Angeles, 
New York, Pittsburgh, Salt Lake City, San Francisco 


If You Use Blasting Caps i 
q 4 
} 
| 5 
y | 
a 
7 
BI ASTING CAPS 
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extends INSPIRATION’S reserves 


A new lease on life has been achieved by Inspiration 
Consolidated Copper Company, Inspiration, Arizona, 
through the complete rehabilitation of facilities 

idle for over a quarter of a century. Below are some of the 
highlights of the operation. For complete details, 

write for Wemco Bulletin F5-B30. 


*% Dual Process, using acid leach for oxide 
fractions and flotation for sulphides. 


*% Increase in capacity, originally 10,000 tons, 
now 15,000 tons of ore per day. 


% Simple flow sheet, with unique test 
circuit providing for a 2,500 t.p.d. pilot 
plant within the commercial circuit. 


% Wemco-Fagergren flotation machines used 
throughout; 144 cells for roughing, 
24 for cleaning. 


Wemco Fagergrens are controlled from 


a console, with a separate indicator for 
each unit. 


WESTERN MACHINERY COMPANY 
650 FIFTH STREET 


SAN FRANCISCO 7, CALIFORNIA 


R 
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World-wide 


1957 has been a year of contrasts. 

Significant advances in technology, the 
completion of a substantial portion of our 
program to expand our productive capac- 
ity in the U. S. and Canada and the 
strengthening of our marketing organiza- 
tion are all tangible achievements which 
will bring us both immediate and long- 
term benefits. On the other hand, a gener- 
ally lower activity in new projects coming 
in has emphasized the narrowing profit 
margins faced by most businesses and 
points up our insistence on improving de- 
signs, reducing costs and increasing effi- 
ciencies. 

Abroad, the picture is bright. Our sub- 
sidiaries report current high levels of busi- 
ness and there is great optimism for the 
future. Of particular interest is the success 
of our newest family member, Dorr-Oliver 
Pty. Ltd. of Australia, which opened its 
doors on January | of this year and by mid- 
year had far surpassed expectations. 
Growth of Dorr-Oliver (India) Ltd., 
another of our newer associates, has also 
been noteworthy, with the recent addition 
of local manufacturing facilities justifying 
still greater optimism. 


SUGAR — In 1957 a total of 42 RapiDorr 
Clarifiers and 48 Oliver-Campbell Cane Mud 
Filters were sold to the cane sugar industry. 
A significant aspect of this outstanding 
record has been the increasing participation 
of our subsidiaries and representatives 
abroad. They are locally manufacturing, in 
some instances for the first time, 31 of these 
machines in Argentina, Brazil, England, 
France, Germany, India, the Philippines and 
South Africa. 


POLYETHYLENE — The first Merco Pressure 
Centrifuges went into operation early last 
year removing catalyst from liquid poly- 
ethylene at capacities considerably in excess 
of original expectations. Overseas, British, 
Italian and German producers ordered Pres- 
sure Centrifuges for similar application in 
both new commercial scale and pilot plants. 


SANITATION — One of the highlights of the 
year was D-O activity in the waste water dis- 
posal field. Four major new developments — 
all ideally suited for smaller plants — were 
introduced. The SpiroVortex System which 
is a complete treatment process akin to ac- 
tivated dullen, the Degritting Clarifier and 
Clarigester and the DorrClone Classifier as 
applied to sewage degritting have already 
been commercially proven at plants in the 
western U. S. First installations of the 
CompleTreator, a package plant to serve a 
eaniaion of 150, are now operating with 
some 30 additional units scheduled to start 
up in 1958. 

Our subsidiary in the Netherlands has 
marketed equipment for facilities as far dis- 
tant as Norway, Iraq and India, while new 
or enlarged D-O equipped domestic installa- 
tions sold in 1957 can be found from New 
York City to Los Angeles and San Antonio, 
Texas to Fairmont, Minnesota. 


GENERAL METALLURGICAL — Applications 
of the DSM Screen, first introduced in 1956, 
continued to grow in virtually every field we 
serve. One of the most promising has been 
magnetite recovery in heavy ule cyclone 
plants on the Mesabi Range. Also new is the 
swing-type agitator for the American Filter 
— a development particularly applicable to 
filtration of heavy metallurgical aaadee. 

Following the trend noted in previous 
ears, widespread acceptance of the Slurry 
fixer by the cement industry and the Thick- 
ener — American Filter combination by the 
coal industry continued again last year. In 
Germany, France, India and Australia flue 
dust clarification and recovery contributed 
materially to our business and in Canada a 
substantial volume of Dorr-Oliver-Long 
shaft equipment and mine cars was pur- 
chased for underground mines. 


PLANT ENGINEERING— At the year’s end, de- 
sign of a granuiar fertilizer plant for India 
and sections of a new Cuban nickel recovery 
plant were partially completed, and construc- 
tion of three D-O designed phosphoric acid 
or fertilizer plants was progressing in 
Venezuela, England and Montana. During 
the year a 200,000 ton per year triple super- 
phosphate plant in Florida and a Norwegian 
phosphoric acid installation were put into 
operation and brought up to design capacity 
in near record time. 


FLUOSOLIDS SYSTEMS — Also in the ferti- 
lizer industry two western producers ordered 
the first FluoSolids Systems to be used for 
calcination of phosphate rock. Designed to 
handle a total of 1,500 tons per day, these 
installations were the direct result of success- 
ful field tests using a portable fluidized bed 
pilot plant. During the year other FluoSolids 
Systems were ordered to dry limestone and 
blast furnace slag in the U.'S., roast copper 


DorrClone, FivoSolids, PeriFilter and RapiDorr T.M. Reg. U. S. Pat. Off. 
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matte in Belgium, calcine clay in Scotland, 

decompose copperas in England, and roast 
yrite for a Eetncve paper mill and an 
talian sulfuric acid manufacturer. 

The largest FluoSolids System for fine coal 
drying, handling over 600 tons per hour, 
went into operation during the third quarter 
at a new eastern preparation plant, and con- 
struction is nearing completion on a second 
cimilar, but smaller, installation. In the 
reaiin of unusual applications is a unit drying 
a highly-corrosive chlorinated hydrate at an 
eastern chemical plant. 


WATER TREATMENT — In the southwestern 
United States the DorrClone Classifier has 
been used with notable success for the de- 
sanding of municipal well water supplies. 
For small plants the PeriFilter System with a 
single pre-treatment unit and split filter pro- 
vides economical unitized water treatment. 
Major expansions of the Louisville, 
Kentucky and Fort Worth, Texas treatment 
facilities will be D-O equipped as will new 
municipal plants at Springfield, Ohio; 
Peoria, Illinois; and Delhi, India. New in- 
dustrial treatment installations will serve 
pulp mills in South Carolina, India and 
‘enezuela and an Indian fertilizer plant. 


PETROLEUM — Another modification of the 
familiar DorrClone Classifier is the Clay- 
Jector, latest development for control of 
drill mud weights. Noteworthy economies 
are possible using this unit which mechani- 
cally rejects undesirable drilled solids while 
recovering valuable barites for reuse. 


CHEMICAL — A substantial amount of D-O 
equipment of all types has been incorporated 
into the unique flowsheet of a new astra- 
kanite recovery plant in the Chilean nitrate 
fields. In Germany and the United States, 
Horizontal Filters have been widely applied 
to dewatering and washing of fine organics 
as well as highly corrosive inorganics, and 
around the world filters of both standard and 
special construction were ordered for an 
almost endless variety of services. 


COPPER AND URANIUM—Last year sub- 
stantial amounts of D-O processing equip- 
ment were purchased for new and enlarged 
copper mills in South America, Mexico, the 
Belgian Congo and United States and new 
uranium mills in Australia, United States 
and Canada. A new and improved design and 
method of fabrication of stainless steel rake 
Classifier blades was developed. Although 
conceived initially for the uranium industry 
this design is broadly applicable to classifica- 
tions involving corrosive solutions. Cer- 
tainly no summary of 1957 accomplishments 
would be complete without mention of the 
Chemical Engineering Achievement Award 
presented last month to a group of compa- 
nies including Dorr-Oliver for their contribu- 
tion to extractive metallurgy of atomic age 
metals. Interestingly enough, D-O was one 
of the very few engineering equipment or- 
ganizations selected for the award. 


With several years of expansion and 
enormous activity behind us, the current 
business plateau provides a much needed 
opportunity to consolidate and catch our 
breath. The real challenge will be to in- 
crease the spread between income and 
outgo through more efficient operation — 
while accelerating the rate of our techno- 
logical advances. | am confident we can, 
and will, do both. 

J. D. Hiren, Jr. 
President 
November 18, 1957 
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Anaconda to Enter 
Iron Mining 


The Anaconda Co. has made a 
positive step toward eventual pro- 
duction of iron ore. Through its 
Canadian subsidiary, Anaconda Co. 
(Canada) Ltd., the major copper 
producer has purchased for $10 mil- 
lion certain claims and properties of 
an iron field in northern Ontario, 
about 125 miles northeast of Nipigon, 
a Lake Superior port. 

The purchase price will be paid in 
installments stretching into 1975, 
unless the properties go commercial. 
In this case, payments will be ac- 
celerated. 

Anaconda reports that more ex- 
ploration is necessary, as well as in- 
vestigation of metallurgical proc- 
esses. Large tonnages of low grade 
magnetite averaging 25 to 30 pct Fe 
have been discovered, and the mate- 
rial is amenable to processing that 
will produce a 64 to 68 pct Fe con- 
centrate. 

A new company will be formed 
to take charge of the properties and 
will probably be called Anaconda 
Iron Ore Ltd. 


American Metal and 
Climax Molybdenum 
Plan to Merge 


A plan for the consolidation and 
merger of the American Metal Co. 
Ltd. and Climax Molybdenum Co. 
has been approved by directors of 
the two concerns. The surviving 
corporation would be American 
Metal Climax Inc. Upon approval of 
stockholders, the merger would be- 
come effective early in 1958. 

Under the merger agreement three 
shares of American Metal Climax 
Inc. common stock would be issued 
for each share of outstanding Climax 
Molybdenum stock but no shares 
would be issued for the Climax 
shares owned by American Metal. 
None of the outstanding shares of 
American Metal common would be 
changed except for a change from 
no par value to $1 par value. 

H. K. Hochschild will remain hon- 
orary chairman of the board. A. H. 
Bunker, now president of Climax, 
would become chairman of the 
board of the new corporation. H. A. 
Vogelstein would be president. 


MINING 


engineering 


U. S. boron production was in- 
creased 30 pct with the opening of 
the new U. S. Borax & Chemical 
Corp. open pit mine and refinery at 
Boron, Calif. It is expected that this 
$20 million project, which has re- 
quired more than two years to com- 
plete, will ultimately produce 70 pct 
of the Free World’s total supply, the 
company claimed recently. 

In this operation, borax is mined 
by the open pit method for the first 
time. The 175-ft deep, 1400-ft wide 
pit, from which 9 million tons of 


Boron Output Pushed 30 Pct Higher 


NEWS 


overburden has been removed, ex- 
poses the largest deposit of sodium 
borate known and permits almost 
complete ore recovery. 

Boron has become an important 
ingredient in the manufacture of 
such products as pharmaceuticals, 
porcelain enamels, plastics, steel, 


glass, agricultural chemicals, flame- 
proofers, fire extinguishers, preser- 
vatives, and gasoline additives. The 
latest development has been boron’s 
use as an ingredient of a new high 
energy aircraft fuel. 


U. S. Borax & Chemical Corp.’s new open pit mine and refinery covers an 80-acre site 
at Boron, Calif., in the Mojave Desert. The $20 million facilities took two years to 
complete and involved the removal of 9 million tons of overburden. 


New Domestic Rutile Source 


A $1.25 million rutile facility built 
by Metal & Thermit Corp. at Han- 
over County, Va., is expected to be- 
come an important domestic source 
of the titaniferous ore. Situated on 
an 800-acre tract, the processing 
plant will have an ore capacity of 
10* tph, and is scheduled to produce 
500 tons of rutile yearly. 

By 1958, Metal & Thermit expects 
the Hanover plant will supply 12 
pet of U. S. requirements. Ore re- 
serves are estimated at a ten to 12- 
year supply, depending upon indus- 
trial demands. 


Domestic consumption of rutile 
has increased more than 350 pct in 
recent years, and amounted to 50,- 
000 tons in 1956 compared with an 
annual average consumption of 11,- 
000 tons in the 1947 to 1951 period. 


Milling Process 
Raw rutile-ilmenite ore is fed into 
an outdoor hopper which discharges 
onto a belt conveyor carrying the 
ore into the plant. 


(Continued on page 28) 
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S-D AUTOMATICS 


“SUPER MARKET FOR MINE CARS” — all types * PRE- 
CISION WHEELS * “BROWNIE” HOISTS, CAR RETARDERS, 
SPOTTERS, PUMPS AND OJL SPRAY SYSTEMS * GISMO 
SELF-LOADING TRANSPORT that loads (mucks) in de- 
velopment or production . . . transports . . . sup- 
ports 2 to 5 jib mounted drills . . . back fills . . . 
moves boulder rocks . . . makes its own roadways and 
cleans up completely — a new method of hard rock 
Knoxvi lle, Tennessee mining offering a tremendous reduction in cost per ton! 
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have been in service at U. S. Potash 
3 years...working 363 days per year, 
two shifts per day on a seven-mile run! 


Another example of efficient main-line haulage 
with S-D *Automatic” Bottom Dumping Mine Cars! 


“Because of their low center of gravity and balanced rugged con- 
struction, they hold the track exceptionally well at speeds up to 
30-miles-per-hour,” reports Mr. Earl H. Miller, resident manager 
of the Carlsbad, N. M., mining operation of United States Potash 
Company, Division of United States Borax & Chemical Cor- 
poration. 


“Also,” Mr. Miller continues, “the door operation is 
very good, allowing the cars to do a good job of self- 
cleaning.” How does the maintenance costs of these 
cars compare with conventional type ore cars? “We 
have had very low maintenance costs on the S-D 
‘Automatics’ compared to others we are using.” 


Note in pictures above and on page at left that 
mining management at U. S. Potash have further 
mechanized their main-line haulage with an auto- 
matic loading station. We are understandably proud 
that S-D “Automatics” were chosen for this U. S. 
Potash operation that incorporates the latest de- 
velopments in modern simplicity and efficiency. In 
addition to this installation, S-D “Automatics,” like Sealed 
the car illustrated at right, are hauling hard rock in 7 
several western mines at tremendous savings! AGAINST BUS 
Write us today for complete information. Sanford - LEAKAGE 
Day Iron Works, Inc., Knoxville, Tennessee 


Twin 


Latches 
FOR SAFE 
AND SURE 
LATCHING 
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(Continued from page 25) 


The ore is reduced to —1 in. by a 
hammermill and then carried by a 
second belt conveyor to a rod mill, 
in closed circuit with a vibrating 
screen, where —20 mesh grinding is 
done. Hydraulic cyclones are used 
to deslime the ore slurry, which is 
then pumped to the first step of 
heavy mineral concentration, which 
consists of spiral concentrators set 
up in two stages. 

Heavy concentrates are then 
pumped to a hydraulic sizer, the 
discharge of which flows by gravity 
to concentrating tables. Sizer over- 
flow goes to a thickener, underflow 
being fed back to a special concen- 
trating table. 

Concentrated material from the 
tables is pumped to a small dewater- 
ing hydraulic cyclone, and then on 
to a filter which discharges the cake 
onto a rotary drier. 


Dried concentrates are fed through 
a series of bucket elevators and con- 
veyors to electrostatic and magnetic 
separators set up in series. First 
electrostatic separation serves prin- 
cipally as a cleaner for the dry con- 
centrates, removing tailings from the 
wet process concentrates. Cleaned 
concentrates are processed through 
a magnetic separator, which re- 
moves the ilmenite. The remaining 
dry concentrates, consisting mainly 
of the non-magnetic rutile, are fed 
to another electrostatic separator for 
final cleaning. 

The rutile and ilmenite are stored 
in separate steel bins, from which 
the material is packed in bags or 
bulk-loaded into trucks. 

Wet tailings are pumped to a tail- 
ings pond, and the clear overflow 
water reused. Additional water 
needs are supplied by a pump station 
set up on the bank of the nearby 
South Anna River. 


SCREEN 


HAMMER 
MILL 


HYDRAULIC 
SIZER 


RAW ORE 
HOPPER 


BELT CONVEYOR 


TO THICKENER 
THICKENER 
UNDERFLOW TABLE CONCENTRATORS 


TAILS 


MAGNETIC 
SEPARATOR \ 


TO CONCENTRATING 
TABLE 


\ 


VIBRATING 


ELECTROSTATIC SEPARATORS 


/ 
ULMENTTE) 


DRY TAILINGS 


ROD MILL 


SPIRAL CONCENTRATORS 
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PRODUCT 
STORAGE BINS 


Hanover Heavy Minerals Plant. 
Metal & Thermit Corp. 


Only two states, Florida and South Carolina, were domestic rutile sources until this 


Utah Has Large 
Phosphorus Potential 


San Francisco Chemical Co., joint- 
ly owned by Stauffer Chemical Co. 
and Mountain Copper Co. Ltd., ex- 
pects its undeveloped deposit of 
phosphate rock at Vernal, Utah, 
some 19 power line miles from 
Flaming Gorge, may become a ma- 
jor source of phosphorus within the 
next few years. The possibility of 
quick development will be increased 
when the Flaming Gorge Dam, now 
under construction, is completed. 

San Francisco Chemical holds all 
rights to the deposit, which covers 
some 15,000 acres. Indicated phos- 
phate rock reserves, averaging 21 
pet P.O,, approximate 700 million 
tons. The company has been proving 
the deposit over the past several 
years through extensive core drill- 
ing and tunneling. 

Stauffer Chemical is present own- 
er of an open pit phosphate mining 
project at Leefe, Wyo., which is op- 
erated by San Francisco Chemical. 
This mine supplies ore to Stauffer 
fertilizer plants in the West and to 
Western Phosphates Inc. at Garfield, 
Utah. The Leefe deposits have an 
estimated useful life of ten to 15 
years. The Vernal phosphates, which 
also can be open pit mined, are being 
evaluated both as additional raw 
material and as future reserves. 

To make the Vernal deposit usable 
would require construction of a 
beneficiation plant at the mining 
site. A process has been developed 
which will upgrade the ore for 
either electric furnace or fertilizer 
use. The method has been used at 
Leefe, and it is anticipated that a 
substantial tonnage of the Vernal 
ore will be treated at Leefe in 1958 
to prove the process on full-plant 
scale. 

If power becomes available from 
the Flaming Gorge Dam, it would 
be feasible to locate electric furnaces 
at the mining site to create an in- 
tegrated plant. 


G. D. Clyde, Governor of Utah, recently 
visited the Vernal deposits. Bulk of ore 


new facility was opened by Metal & Thermit Corp. at Hanover, Va. can be open-pit mined. 
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LOWER 


production costs with a 


air swept grinding system 


The KENNEpy Air Swept Tube Mill 
Grinding System is the ultimate 
in high production and low operating 
cost. The experience of the many 
owners of KENNEDY Mills has 
shown that the cost of this mill can 
be paid in a few years with the sav- 
ings in maintenance and power alone! 


HERE ARE A FEW OF THE REASONS FOR THE 
ECONOMY AND POPULARITY OF KENNEDY 


PULVERIZING SYSTEMS... KENNEDY 10’ x 15’ Integra! Gear 
Drive Air Swept Ball Tube Mill 
and #93 Exhauster Fan in serv- 

REDUCED MAINTENANCE « Tramp iron and other foreign material cannot damage ice at the American Agricultural 


the system. Years of operation are assured before parts (except for grinding balls) re- Chemical Co., Pierce, Florida. 
quire replacement. 


CONTINUITY OF OPERATION « Lubrication and replacement of grinding media is 
accomplished without shutdown or interruption of production. 


MINIMUM POWER « Careful design and construction and a proven pressure lubrication 
system insure a high mechanical efficiency. 


HIGHER PRODUCTION « Single grinding units are built for capacities to 100 tons per 
hour. Production and fineness remain constant, month after month. 


LOWER OPERATING COSTS « Dependability of equipment and reliable automatic 
feed control assure high production with minimum manpower. 


CAPITAL SAVINGS « No magnetic separators are required. KENNEDY units require 


less structural steel and floor space per ton of product. Send now for f ull details ead 
KENNEDY Size Reduction 
FLEXIBILITY OF DESIGN « KVS Air Swept Grinding Systems are available for a wide Equipment. 


range of capacities and products. 


KENNEDY - VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
TWO PARK AVENUE, NEW YORK 16, N.Y. * FACTORY: DANVILLE, PA. 
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“Not merely to sell; but to serve ...not only to make good steel products; but to make them still better. . .not only 


to fulfill today’s requirements; but to anticipate tomorrow’s—these are the principles that constantly guide C F&I.” 


President 


We've taken our own advice 


When any business is “soft”, management often 
uses this period to clean house. All operating 
methods are examined carefully with an eye toward 
increasing efficiency by revising or eliminating 
those practices that hamper productivity — prac- 
tices thatcould not becorrected during peak periods. 


In the past, there have been times when the de- 
mand for CF&I Grinding Balls has exceeded our 
capacity, and you have had to wait for deliveries. 
More recently, demand has been off somewhat, 
and we have utilized this period to improve our 
own production efficiency, and new equipment has 
been added to increase our volume. Now we are 
in a position, when the demand again picks up, 
to offer you greater production and quicker de- 
liveries from our enlarged stocks of grinding balls. 
Thus, we have “anticipated tomorrow’s require- 
ments” — we have taken our own advice. 


We feel sure that most grinding mill operators 
follow these procedures—that they do make a 
drive toward increased efficiency during slack 
periods, so that they will be all the more prepared 
for periods of intensive output. To help you do 


this, CF&I has instituted this two-pronged service 
program: 


1. Engineering Service . . . CF&I’s Mining 
Products Engineers are ready to analyze your 
grinding mill problems: make recommenda- 
tions on how you can improve your operations. 


2. Technical Information... CF&I is 
currently preparing a series of advertisements 
containing technical information on ways to 
improve grinding mill operations. 


Take advantage of our Engineering Service and 
look for the ad series in this publication . . . they'll 
be appearing regularly during 1958 and reprints 
will be available. The nearest CF&I sales office 
will be glad to service your needs. 


Other CFal Steel Products 
for the Mining Industry 
CFal Grinding Rods * CFal Rock Bolts * Wickwire Rope 
CFal Mine Rails and Accessories * CFal industrial Screens 
Realock Fence and Fabric * Grader Blades and other 
Cutting Edges 


(F FORGED STEEL GRINDING BALLS 


THE COLORADO FUEL AND IRON CORPORATION 


Albuquerque * Amarillo + Atlanta Billings Boise * Boston * Buffalo * Butte * Casper Chicago * Denver Detroit + El Paso * Ft. Worth * Grand Junction 
Houston * Kansas City * Lincoln (Neb.) + Los Angeles * New Orleans * New York * Oakland * Oklahoma City « Philadelphia + Phoenix + Portland + Pueblo 
Salt Loke City * San Antonio + San Francisco * San Leandro * Seattle * Spokane + Wichita 
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“For complete details 
see Calaveras article 
October 1957 
MINING ENGINEERING 
pp. 1109-1111” 


UNITS ON EACH) 
OVERFLOW 34% SOLIDS 
+100 TR 
+325 2 

—325 


closed-circuit classification 
to 88% —200 mesh at 34% 
solids with Krebs Cyclones 


Calaveras Cement Company, the largest mine ever to operate in 
California’s historic Mother Lode, makes another major contribu- 
tion to milling technology. In 1956, capacity per section at Cala- 

veras was stepped up from 80 to 110 tons per hour. This called for 
better classification. Krebs Cyclones, model D20B, especially fitted 

to meet the objectives were installed. Tramp sizes in the final product 
are only a trace on 100 mesh even with high density at 34% solids 
compared to a previously fluctuating 11 to 16% solids. Only 26% as 
much water is required. Kwh per ton for classification and pumping 
to the thickeners has dropped 38%. Pressure requirement at cyclone 
inlet is 11 psi. Krebs Cyclone operation is simple; grind-out time on 
shutdown is eliminated. Maintenance after a year has been negligible. 


— 
PRODUCTS 


EQUIPMENT ENGINEERS In 
41 SUTTER STREET SAN FRANCISCO 4, CALIFORNIA 
Manufacturers of Krebs Cyclones, Vaives and Clarkson Feeders 
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A Bucyrus-Erie 150-B shovel strips wasterock and dirt in a copper pit in 
western United States. Two more Bucyrus-Erie electric excavators and a 
Bucyrus-Erie rotary drill are in the background. 


WHEN IT’S HIGH OUTPUT YOU WANT 


IT’S BUCYRUS-ERIE YOU NEED 


Many copper mines are helping protect their 
profit margins with Pucyrus-Erie Ward Leonard 
electric shovels. Sustained high output is 
essential to econemical production . . . and 
consistently high production is yours with these 
Bucyrus-Eries. 

Check their design and construction advan- 
tages and you'll see why they are known as top 
producers in mines everywhere. Outstanding 
front-end design keeps a high percentage of 
“up-front” weight inside the dipper where it 
pays. The two-piece boom is strong yet light 
in weight. Crowd machinery is mounted on the 
revolving frame, not on the boom. Result: power 
swings payload, not deadweight. 


BUCYRUS 


When selecting stripping and loading 
shovels, if you consider output, cost, and long 
life, you will want to consider these three great 


Bucyrus-Erie Ward Leonard electric excavators. 
128L57¢ 


AP 


canapa 


"One, 


= 


A Familiar Sign at Scenes of Progress 


BUCYRUS-ERIE COMPANY * SOUTH MILWAUKEE, WISCONSIN 


—= 
“B . . 8-cv. 
2% 
3% 
a 
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EIMCO 630 . . . The Proved, High-Capacity Crawler-Loader 


The Eimco 630 Crawler-Excavator is a proven, high 
capacity, heavy-duty mucking machine. No other ex- 
cavator has been used as profitably in so many dif- 
ferent mining systems. 


Working in narrow drifts; wide haulageways; room 
and pillar stoping; development; drawpoints; under 
shrinkage stopes; incline loading and in vertical 
shafts... the 630’s dependable loading speed and 
low cost operation is saving money for miners and 
contractors. 


Hundreds of 630 Eimcos, powered by air or elec- 
tric motors, are handling tough materials the world 


over for mining and other industries. It is the stand- 
ard in medium-sized, heavy-duty crawler loaders. 


The Eimco 630 utilizes many attachments. Equip- 
ped with bulldozer blade, it is ideal for underground 
operations. It works in spots where scrapers cannot 
be rigged. Other attachments include fork lifts, front- 
end loaders, jumbo mounts, timber setters and roof 
bolters. Attachments can be mounted at the factory 
or in the field. 


When you want loaders, call on EIMCO... spe- 
cialists in loading equipment. 


THE EIMCO 


Salt Lake City, Utah—U.S.A. © Export Offices: Eimco Bidg., 52 South St., New York City 


New York, N.Y. Chicago, Ill. San Francisco, Calif. Paso, Tex. Birminghem, Ale. Dvlvth, Minn. Kellogg, ide. Pittsburgh, Pe. Seattle, Wosh. 


Cleveland, Ohic Houston, Tex. London, 


Gateshead. England Paris, France Milan, Italy Johannesburg, South Africa 
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ALL-FLAG CREW 


ARIZONA COPPER BOARD 


owt meg national backgrounds present no 
problem when mining engineers and associated 
personnel work together, indicates an employment 
study in Peru undertaken recently by Cerro de 
Pasco Corp. 

The survey showed that employes representing 
28 nations are engaged in the company’s nonferrous 
mining operations in the Peruvian Andes. Countries 
represented include Argentina, Australia, Austria, 
Belgium, Bolivia, Canada, Chile, China, Costa Rica, 
Denmark, France, Germany, Great Britain, Hun- 
gary, India, Italy, Netherlands, New Zealand, Nor- 
way, Paraguay, Peru, Poland, Spain, Switzerland, 
Union of South Africa, U. S., Uruguay, and Yugo- 
slavia. 

Peru as may be expected, has the most repre- 
sentatives, with the U. S., Canada, and Britain in a 
close race for second place. 


eB parse some definite and prompt action is 
taken” concerning foreign competition in met- 
als and minerals “we face the extinction of an indus- 
try.” C. F. Willis, consultant, thusly expressed the 
views of the Arizona Copper Tariff Board in a letter 
to the governors of the western states and members 
of the Western Governors Mining Advisory Council. 

The major points of this stand by an important 
factor in the much-hassled import enigma are re- 
ported in excerpt below: 

The U. S., with its high wage scale, high taxes, 
increasing freight rates and other factors which 
bring about high costs, cannot compete with the 
production from foreign countries with wage scales 
of 50¢ to $2 per day, cheap ocean transportation to 
eastern manufacturing centers, and the concession 
often given by foreign countries to U. S. capital. 

Because U. S. venture capital is no longer look- 
ing to the western states, we are not only losing 
that which we already had but we are failing to 
make the progress which we should make for the 
future and we are placing ourselves in a position 
where our national security is threatened. 

Increased government favoring of more and more 
free trade with all foreign countries and particular- 
ly an unlimited and unrestrained access for the raw 
materials which these countries produce is approved 
of by many U. S. manufacturing industries. They 
want to buy their raw materials at lowest possible 
prices regardless of where they come from and yet 
want and get tariff protection for the goods they 
manufacture. 

Those who want a free and unrestrained market 
for foreign metals and minerals in the U. S. com- 
pletely ignore the fact that the western states are 
largely in the same position as the foreign countries. 
If the western states are to have the funds with 
which to buy manufactured goods from the eastern 
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U. S. the east must buy what the west produces. 
Moreover, the $14 to $16 a day labor of the western 
mines will purchase a tremendously larger amount 
of eastern goods than the 50¢ to $2 per day labor in 
many foreign countries. 

During World War II the Government set up a 
comprehensive minerals stockpile, exploration, and 
production program designed to lessen our depend- 
ence on foreign supplies. The lesson was driven 
home during and after the war that production of 
minerals and metals could not be turned on or off 
like a spigot but that, even after making discovery, 
it took from one to three years to put a mine into 
production. Not something that our enemies would 
give us time to do, it was a program that had to be 
anticipated by years of work. 

Now the program is almost complete. Having 
done this, we in the western states are up against 
an even more serious situation in protecting that 
which we have found and developed and gotten 
into production. 

On copper, for instance, the Federal Government 
through the DMPA program made contacts with some 
30 projects where copper ore was known to exist 
but could not be produced economically by private 
capital without special conditions or incentives. 
Each and every potential producer of copper under 
this program had an individual and separate con- 
tract negotiated with the Government to fit the 
circumstances of his particular situation. The 
very definite objective of each contract was to 
bring in more domestic copper production and 
have it ready in the event of war. They were all 
projects of doubtful economic feasibility but the 
program created more than 280,000 tons of in- 
creased annual copper production. 

From the point of view of demonstrating domes- 
tic self-sufficiency in copper the DMPA program 
was highly successful. Enough new producing ca- 
pacity was created so that, in the event of a national 
emergency, the country could take care of its own 
requirements without being dependent upon for- 
eign sources. This situation, however, is of no impor- 
tance to national security unless conditions ave 
created whereby the industry can be continued in 
condition to do its part of the job when necessary. 

Previous to this program world supply of copper 
was less than demand with the result that there 
was bidding for the limited copper available, wheth- 
er it came from the U. S. or elsewhere. The prices 
were high and the copper mines prosperous. The 
increased production coming from the new mines 
created by the DMPA program tilted the scales with 
the result that world production is now in excess 
of world consumption. Producers of the metal are 
searching for buyers or accumulating surplus stocks. 
The natural result has been a price plunge from 
46¢ per lb to 26¢ per lb. Despite this there is too 
much of the metal available and chances are good 
that, to correct the situation and get supply and 
demand in reasonable balance, the prices may go 
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STAND ON TARIFFS 


SLOWED OUTPUT 


TRENDS 


even lower. Foreign mines, with their low-cost 
labor and water transportation can stand this com- 
petition but, even though copper prices are at bot- 
tom levels, the costs per pound of domestic produc- 
tion have remained or increased. There is no chance 
for domestic mines to adjust themselves to the 
situation as it would entail cutting wages and other 
cost cuts that would bring about tremendous com- 
plications. 

Besides placing the new producers in such a 
position that their survival is questionable, the 
DMPA program has also greatly injured those that 
formerly produced approximately 700,000 tons of 
domestic copper annually. Owners of DMPA projects 
invested several hundred millions of dollars of 
their own money in getting them into production. 
Inasmuch as this was done as a national security 
measure, those who so invested have every right 
to expect that, even with changing economic con- 
ditions, the set-up will be changed to keep them 
alive and healthy. Otherwise, the original objec- 
tives of the program would be entirely lost. 

To keep them producing under present conditions 
requires protection from foreign competition when 
demand is small and prices low. It is these proper- 
ties which would be the first to disappear under any 
“survival of the fittest” program. 

It is true that if the domestic price of copper goes 
below 24¢ per lb there would automatically be im- 
posed a tariff of 2¢ per lb, but these figures of peril 
point and tariff were set many years ago. Since that 
time costs have increased tremendously so that the 
peril point, in order to be economically equivalent 
to its previous level, should now be 32¢ per lb and 
the tariff 4¢ per lb when the price of the metal 
drops below 32¢. Such a proposal will be introduced 
into Congress early in its session in January. 

In view of U. S. wage standards the domestic 
copper producers would be justified in asking Con- 
gress for an across-the-board tariff on foreign metal 
regardless of the price. However, most domestic 
producers are willing to concede to imposing tariffs 
only when they are necessary for existence—when 
markets are limited and prices low. 

We want this legislation not only because it 
applies to copper but because the principie and 
policy involved applies to many other metals and 
minerals. A similar situation has prevailed in lead 
and zinc, and producers of these metals are also 
seeking relief in the way of tariff protection. Legis- 
lative appeal by this industry, however, has been 
sidetracked by referral to the Tariff Commission 
for recommendation. Inasmuch as copper is already 
under a tariff suspension law it cannot be disposed 
of in the same way. 

It is our opinion that lead and zinc will get favor- 
able recommendations but that maximum aid under 
the laws governing tariff commission actions wiil 
be insufficient to support domestic producers and 
reopen the many mines that have been shut down. 
Therefore, they, too, may shortly be seeking legis- 
lation leading to a higher peril point and tariff. 


Our job is to sell to the Administration and Con- 
gress the fact that U. S. mining, with its high wages 
and high standards of living cannot do business in 
competition with the production of foreign coun- 
tries without something to equalize the differences 
in the cost picture. 

National security demands a healthy and going 
domestic mining industry and this can be accom- 
plished only by some form of protection. This pro- 
tection may not be as necessary when prices are 
reasonable and high but as prices go down it is 
absolutely required for existence. The proposal we 
are making is not designed to put up tariff barriers 
against foreign metals and minerals. When fair 
prices prevail, there would be no excise tax. 

In speaking for the Arizona Copper Tariff Board, 
Mr. Willis closed with a plea for unity: 

“It is a proper time for all of us in the western 
states to work toward . . . the enactment of legisla- 
tion that will put this philosophy into specific law.” 


EROMAGNETIC and geologic reconnaissance 

survey has been undertaken of an area compris- 
ing a million acres in south central Maine, according 
to state geologist J. R. Rand. A Varian nuclear preces- 
sion magnetometer is being used in the aeromagne- 
tic survey which is covering three widely spaced 
groups of long flight lines with fill-in of anomalous 
areas. Compilation of all data is expected to be 
completed for release late in February by the Maine 
Geological Survey, a division of the Department of 
Economic Development. 


Fok the first time since 1948 the mineral pro- 
duction of Canada will show a setback when 
final reports are tallied. Even by mid-1957, pro- 
duction of copper, lead, zinc, gold, and silver had 
fallen below the levels of the previous year. 

Producers, for the most part, will probably tend 
to hold back on some expansions this year for rea- 
sons of already excess capacity in terms of the pres- 
ent market and the tighter squeeze on profits. 

Increasing criticism is being levelled by Cana- 
dians at U. S. proposals for higher tariff protection 
against imported base metals. One often-voiced 
claim is that Canada had complied with requests for 
stepped-up production of these commodities and 
their diversion to the U. S. from other markets in 
past years, but that this had been forgotten when 
the market suffered its recent reversals. 
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“Their dependable service 
isyour 
best recommendation 


In the mining industry, thousands of service hours are re- 
quired to prove true dependability . . . a significant reason 
why Nordberg Grinding Mills now are being selected for 
installation in many large ore reduction plants. 

Nordberg Grinding Mills are designed and built for wet or 
dry grinding of metallic and non-metallic minerals. Sizes range 
from 6 to 13 feet diameter and up to 50 feet in length in Rod, 
Ball, Pebble, Tube and Compartment types. 


Of advanced engineering and quality construction, Nordberg 
Grinding Mills assure trouble free and low cost operations. 
Consult an experienced Nordberg engineer next time you have 
a grinding problem. NORDBERG MFG. CO., Milwaukee, 


Wisconsin. 


SYMONS ...A registered Nordberg trademark known throughout the world 


(Above): Four Nordberg 1044'x16' Rod Mills 
and eight Nordberg 10\4'x14' Ball Mills installed 
in a large concentrating plant for the reduction 
of hard, abrasive “‘Taconite”’ ore. 


SEND FOR THIS 
NEW BULLETIN 


This new Nordberg Bulletin 
232 fully illustrates and de- 
scribes the full line of Nord- 
berg Grinding Mills for the 
efficient, low cost process- 
ing of ores and industrial 
minerals. Write for your 
copy today. 


Crushers 


Mine Hoists 


MACHINERY FOR PROCESSING ORES and INDUSTRIAL MINERALS Vibrating 
-  s NEW YORK @ SAN FRANCISCO @ ST. LOUIS @ DULUTH @ WASHINGTON Grizzlies 4 
ond Screens Diese! Engines 


- TORONTO @ MEXICO, D. F. @ LONDON @ GENEVA © JOHANNESBURG 
: @ 1957, Nordberg Mig. Co. 
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EDITORIAL STAFF 
Editorial Director: 

Rixford A. Beals 

Copy Editor: M. E. Sherman 
News Editor: H. Nielsen 
Production Editor: M. Snedeker 


ADVERTISING STAFF: 


Eastern Advertising Manager: 
Thomas G. Orme 
29 W. 39th St., New York 


Mid-Western Advertising Manager: 


Bob Wilson 
Millard Ave., Fox River Grove, Ill. 


Western Advertising Representatives: 


McDonald-Thompson 
625 Market St. 
San Francisco 5, Calif. 


Production Manager: Grace Pugsley 
Asst. Prod. Manager: W. J. Sewing 


SOCIETY OF MINING 
ENGINEERS OF AIME 


President: Elmer A. Jones 
President-Elect: Stanley D. Michaelson 
Past-President: Wil! Mitchell, Jr. 
Regional Vice Presidents: G. D. Emigh, 
J. D. Forrester, J. B. Morrow 
Treasurer: R. B. Ladoo 

Secretary: John Cameron Fox 
Assistant Secretary: Donald R. Tone 
Editorial Board: H. C. Weed (Chair- 
man), D. W. Scott, J. W. Woomer, 


R. B. Ladoo, J. C. Fox, R. A. Beals, 
and the Advertising Director. 

General Editorial Committee: D. W. 
Scott (Chairman), Brower Dellinger, 
R. C. Stephenson, R. H. Ramsey, R. T. 
Gallagher, R. A. Beals. 


Advertising Committee: J. W. Woomer 
(Chairman), R. A. Beals, W. L. 
Wearly, two members-at-large, Adver- 
tising Director. 


Transactions Editorial Committee: 
H. C. Weed (Chairman), D. R. Irving, 
C. D. Smith, S. F. Ravitz, S. P. Wimp- 
fen, R. A. Beals. 


The AIME also publishes: 
Journal of Metals—monthly 


Journal of Petroleum Technology— 
monthly 

Transactions of The Metallurgical 
Society— bimonthly 


MINING 


engineering 


Abstract, Preprint, and Programs 


T the meeting of the Board of Directors of the 

Society of Mining Engineers in Tampa last Fall 
we were directed to work out a satisfactory Preprint 
Program for the papers to be presented at the AIME 
Annual Meeting in New York in February 1958. 
Taking into account the comments and suggestions of 
the members that have come to our attention we have 
worked out a plan. We believe this plan will accom- 
plish the following aims: 

1) It will make copies of convention papers avail- 
able to all members of the Society, those who are not 
able to attend the Annual Meeting as well as those 
who can arrange their affairs to be there. 

2) It will allow each member to decide for himself 
which papers he wants and which papers he does 
not want. 

3) It will make copies of papers immediately avail- 
able to the members. There will be no delay while 
waiting for publication in Mrnrnc ENGINEERING and 
the annual Transactions Volume. 

4) It will make available papers that appeal to only 
a small proportion of the membership. In the past 
space limitation and the recommendations of the var- 
ious Publications Committees have made it impossible 
to publish some papers that might be extremely in- 
teresting to a small segment of the Society’s member- 
ship. 

5) It will accomplish these aims at a cost well with- 
in financial capabilities of the Society. It is believed 
that in time this plan will be almost entirely self-sup- 
porting. 

This is how the plan works: As the Annual Meeting 
Program reaches final form, each paper is given an 
identifying number. Every author has been asked to 
supply a brief (not over 250 words) abstract of his 
paper. This abstract, together with the number of the 
paper, will be published in a special section of a Pre- 
Meeting issue of Mrntnc ENGINEERING. This year the 
January issue is this special issue. In the future, with 
the cooperation of all concerned, it may be possible 
to publish this preview in an earlier issue. Abstracts 
are presented in this special section in the order, by 
Divisions, in which the papers will be given in Feb- 
ruary. With this before him, each member can decide, 
well in advance, which sessions he will want to attend 
and which papers he wants to hear. 

The special section of this issue of Mintnc ENGINEER- 
ING that contains the abstracts of the papers to be 
presented in February has been specially designed to 
replace the Abstract Booklet of other years. It con- 
tains, in addition to the abstracts, the complete pro- 
gram of sessions sponsored by the Divisions of the 
Society of Mining Engineers. It has been printed on 
special paper to allow members to make marginal 
notes. Its format will permit it to be removed from 
the magazine and folded to convenient pocket size. 
Members who plan to attend the meeting are urged 
to bring this abstract booklet along. There will be only 
enough extra copies available to take care of non- 
members who register for the meeting and AIME 
members of the other constituent societies who re- 
quest a copy. Periodically a list of current preprints 


(Continued on page 38) 
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STOP OVERWORKING 
GRINDING MILLS 


Boost Production of 40 to 400 
Mesh Fines As Much As 300% 


STURTEVANT CLOSED CIRCUIT SYSTEM: 


lood is circuloted 
through air separator, Desired fines are dis- 


Primary Mili runs open, 


chorged. Oversize i to dory 
grinder ond then to air separator for further 
classification. 
FEED SPOUT) 
Current users of 


Sturtevant Air Sep- 
arators include man- 
ufacturers of sulfur, 
soybeans, phosphate, 
chocolate, feldspar, 
sand, pigments, lime- 
Stone fillers, abra- 
Sives, plasters, 
ceramics and cement. 


FINES 

DISCHARGE 


TAILINGS 
DISCHARGE 


Sturtevant Air Separators Can 
Lower Power Costs Up To 50% 


Production capacity impossible in single- 
pass grinding results from using Sturtevant 
Air Separators in closed-circuit grinding 
systems. They are of proved advantage in 
all secondary reduction processes. 

Fines pass through grinding mills un- 
hindered, are classified, and the oversize 
returns for further grinding. Grinding mills 
are free to perform at top efficiency, their 
output frequently increased as much as 
300% and power costs cut up to 50% (doc- 
umented by 30 years of Sturtevant air sepa- 
ration experience in the cement industry). 


Precise Classification; 
Circulates Loads of 800 tph 


Sturtevant Air Separators circulate pro- 
duction loads of up to 800 tph. Simple 
adjustments make possible counter-action 
between air currents and centrifugal force 
to the point where a product of almost 
any desired fineness may be collected 
while coarser sizes are rejected. 

A 16 FT. STURTEVANT, for example, took 
a feed rate of 800 tph, containing only a 
small percentage of desired fines, and de- 
livered 30 tph 90% 200 mesh, recirculating 
the oversize through the grinding circuit. 
(In the cement industry, Sturtevant units 
deliver up to 60 tph raw cement fines, 40 
tph finished cement fines.) 

Nine models available, diameters from 
3 to 18 ft. For more information, request 
Bulletin No. 087. (Bulletins also available 
on Micronizers, Blenders, Crushers, Grind- 
ers.) Write STURTEVANT MILL CO., 
154 Clayton St., Boston, Mass. 
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still available will be published in 
MINING ENGINEERING. 

Every author has been asked to 
supply us with an advance copy of 
his paper. As these come in to Soci- 
ety Headquarters they are repro- 
duced, with little or no editing, in- 
cluding all drawings and photo- 
graphs. This presupposes that draw- 
ings and illustrations are of a quality 
that can be reproduced without ex- 
pensive redrawing or art work. A 
supply of these Preprints will be 
available at a central location at the 
meeting in the Statler Hotel. An 
additional supply will be kept on 
file at Society Headquarters until 
December 31 of the year in which 
the meeting is held. At this time all 
remaining copies, if there are any, 
will be destroyed to make room for 
the next set of Preprints. 

Distribution of Preprints will fol- 
low a definite pattern. With his dues 
bill, each member of the Society of 
Mining Engineers will receive a 
booklet of five (5) coupons in par- 
tial satisfaction of his annual dues. 
This year these coupons will expire 
on Dec. 31, 1958. Each coupon is ex- 
changeable for one Preprint without 
any further charge. Each coupon 
also serves as a mailing label. There 
is a space in the upper right hand 
corner where the member will fill 
in the number of the Preprint for 
which he wants to exchange that 
particular coupon. In the space pro- 
vided for that purpose he will fill in 
his name and correct mailing ad- 
dress. It only remains for him to 
place his coupons in an envelope and 
mail them to Preprints, Society of 
Mining Engineers of AIME, 29 W. 39 
St., New York 18, N. Y. To pick up 
Preprints at the meeting itself, he 
need only fill in the coupon and pre- 
sent it at the SME Preprint Distri- 
bution Desk at the Statler. Each 
SME Member who attends the An- 
nual Meeting in New York will re- 
ceive a second book of five (5) cou- 
pons when he registers. Nonmem- 
bers who indicate an interest in SME 
when they register will also receive 
a book of five (5) similar coupons. 
These are subject to the same limi- 
tations as the coupons mailed with 
the dues bills. 

For those who want more Preprint 
copies than provided for by the 
above procedure, booklets of ten 
(10) coupons each will be available 
for sale—by mail and at the Con- 
vention. The price will be $5.00 to 
members of AIME and $10.00 to 
nonmembers. These coupons are 
similar to those described above, 
except that they will be valid in- 
definitely for current preprints. 

In designing this Preprint Plan 
we have tried to work out a system 
that will render maximum service 
to all the members of the Society of 


Mining Engineers of AIME. As with 
every new operation a number of 
bugs will show up in actual practice 
that were not evident on the original 
flow scheme. In accordance with 
good milling practice we look at the 
February 1958 Annual Meeting in 
New York as a pilot plant operation. 
The flow sheet will be altered to 
eliminate any bugs that show up 
there. As experience is gained, it 
may be possible to extend this serv- 
ice to all meetings in which the So- 
ciety takes part. Time and the com- 
ments of the members will tell us 
how well we have designed. 


Goku Cameron For 


Did you know that 


The 
Soccteties 


Libnany 


can serve you by air mail and 
air parcel post? Over 170,000 
engineering texts, and files of 
every worthwhile periodical are 
available for further research 
to meet your specific needs— 
patents, design, research, con- 
struction, and management 
problems. Charges cover only 
the cost of the services and 
represent but a fraction of the 
value you will receive. 


The Engineering Societies Library 
33 West 39th Street, New York 18, W. Y. 
Mr. Ralph H. Phelps, Director 

Please send me information 
pamphlet on services available, 
how air mail can expedite them, 
and their cost. 
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You know as well as we do the advantages of buying 
all your drilling equipment from one supplier. These 
advantages become still more evident if you buy from 
the Sandvik Range. The Sandvik Steel Works are the 
world’s largest manufacturers of tungsten carbide for 
rock drilling. Their production covers integral steels, 
detachable bits, extension steels and stone working 
tools—all made of high-quality Swedish alloy steel, all 
fitted with the well-known Coromant tungsten carbide 
inserts. 


Integral steels with 50% longer life 

Sandvik Coromant integral steels have up to 50% longer 
rod life than ordinary steels, thanks to anti-corrosion SR- 
treatment, which protects them during transport, storage 
and actual drilling. In addition, air-tight plastic caps give 
bit and shank extra protection during transport and stor- 
age. They are available in these standard sizes :— 


hollow hexagon 1'4"-13'1" 

hollow hexagon 1'4”-21'0" 

1” hollow hexagon 2'6"-21'0" 

Flexible drill steels 2'7"-31'6" 
Precision-made rock bits 


The threads of Sandvik Coromant (cross and X-design) 
bits are precision milled. The bits are so accurately manu- 
factured that not only smoother drilling but /onger life are 
ensured. Standard bit diameter sizes range from 14” to 44”. 
The 773 bits (bottoming type) are available with GD400 


SANDVIK COROMANT— 
A Complete Range of Drill Steel Equipment 


Write, phone or cable today for further details to any of the addresses below: 


and GD600 thread, or with 1}”, 14” and 2” rope thread. The 
776 bits, for standard shoulder-type drill rods, are avail- 
able with threads ranging from }" to 144”. 


Efficient extension steels 
The rope-threaded joints of Sandvik Coromant extension 
steels are solid and make joining and unscrewing extremely 
easy. Sizes available: §” and 1” hexagon steels, 14” and 2” 
round steels. A special feature of the 14” equipment is the 
s” flushing hole, about twice as large as most. This 
gives better cleaning of the bore hole and a higher rate of 
advance, reduces wear and risk of steels sticking. The ‘cold 
rolling’ technique makes this wider flushing hole possible 
without any loss of strength. 


Wide variety of Stone Working Tools 

A single plug hole steel made by Sandvik is capable of 
drilling up to 1000 holes, each about 3.9". Sandvik Chisel 
Steels are made with rubber sleeves to reduce vibration 
and protect the worker. Sizes available: Plug Hole Drill 
Steels with bit diameters ranging from approx. #4" to ¢”. 
Chisel steels with bit diameters from approx. 4," to #”. 


The World’s foremost drilling unit 

Sandvik Coromant extension and drill steels have been 
developed in close co-operation with Atlas Copco, manu- 
facturers of rock drills and other compressed air equip- 
ment. The combination of Sandvik steels and Atlas Copco 
rock drills is the world’s most widely used drilling unit— 
responsible for the drilling of more than one thousand 
million feet each year! 


Stlas Copco 


EASTERN P.O. Box 2568 Paterson 25, N.J. PACIFIC 930 Brittan Av, San Carlos, <alif. 


CANADA Montreal Airport, Quebec. MEXICO Apartado Postal 56, Torreon, Coahuila. 
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BUCKET! 


—Directly interchangeable with standard bucket...same pins, bolts and nuts! 
—Easy to operate! Dumps to the left as well as forward! 


Now the famed Cat-built No. 955 and No. 933 Traxcava- 

tors are more versatile than ever! The new Side Dump 

Bucket attachment gives you 

© Higher production, because cycle time can be cut 

© Lower maintenance, greatly reduced ground scuffing, 
because turning when loading is no longer necessary 


© Easier handling because the unit now needs less space 
for loading and truck spotting. 


Side Dump Buckets Available for the 
No. 955 and No. 933 Traxcavators! 


No. 955 No. 933 
Bucket capacity 1% cu. yd. 1% cu. yd. 
Overall width of bucket 96” 86%" 
Overall height, side dump 17’ 54” 15’ 66" 
Overall height, level 14 6” 12’ 11% 


Left side dump reach 244" 254” 


And you retain all the regular Traxcavator’s popular fea- 
tures. Lockout-kickout, bucket positioner, 40-degree 
tilt-back, one-hand bucket control. No interference, 
either, with other Traxcavator* attachments when you 
equip with the new CAT* Side Dump Bucket. Get com- 
plete details from your Caterpillar Dealer now! 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


“Caterpillar, Cat and Traxcevator are Registored Trademarks of Caterpiliar Tractor Co. 
Ew 
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Abstract 


Society of Mining 
Engineers of AIME 


AIME Annual Meeting, February 16 to 20, 1958 


The Abstracts are arranged alphabetically by Divisions and chronologically by sessions. For 
full information on the SME Abstract and Preprint Program, see page 37. Deadline for receipt 
of abstracts at SME headquarters was November 25. Tear this section out of the magazine and 
bring it to the Annual Meeting with you, since no other abstract booklet will be distributed. 


Papers for which preprints are available are listed by number on page 113. These may 
be obtained only by mailing in SME coupon properly filled out. 


Industrial Minerals Division 


Mineral Economics (Council of Economics of AIME) 


Minerals Beneficiation Division 
Mining, Geology, and Geophysics... 
Geology Subdivision 


(These sessions are joint ones with the SME Geology Subdivision; see under Geology for abstracts.) 


JANUARY 1958, MINING ENGINEERING—41 


i 

Oy 

3 

* 

45 

44 

‘tec 

ie 

% 

x 


YWon doy, uueg Areniqay ‘Aepsoupoj we 
UOISSaS 


‘sueyde,s pue worsTyeq ‘d 
doy, uusg gt Areniqayg ‘Aepsony, 
aury yo jowsayy pozipinjy 


“STALI89 
-Uy STG} UT pesn SaTdures OsTe sem 
aseyd sO pue peeds djnd ‘sj1o Jo 
Yons Japun sdyjnd [woo jo 
SEM Sty} JO asodind sy 
“I'M ung ‘S Aq 8890014 Aq JO 


‘uinqyseM pue spreyory Ned 
doy, uueg Areniqag ‘Aepuo; wid 0§:Z 


‘Sdurnq FO esned 0} SB 4981109 
-O1d 03 ue soUaTIedxe JO OU} UT 
[euuOssed Aq prey ere suojuldo Aueul y 
pue 410904} JO UBT] UT OsTe ‘sdurnq Uy 
& sjueseid soded styy, ‘sduinq sonp 
-Oid SUOT}TPUOS JepUN sey JO [evap 
38013 OsTy ‘pedoleAep useq sey sBuyuedo ynoge 0} Zur 


@ pelquissse sey Yons jONpPUOD 10g 
wmuyjdo ay} Ul pue Arjsnpuy ey} 
-pe yo asodind ay} 107 ‘epeueD ‘emeyO ‘AeAing 
eu) Ul pue sdumnq ey} SHOOT 
Foor pue JO UO Hep Buyieyjes pue Buy 
*Ajeyes jO umulyxeur & peuTW eq 
Azreuyid oyseq 10 SB are Buyurw 
JO SMOUS PUB Uy SduINq JO LIT 
JO SjsA[eue UP ST STULL Ul Ses UT 
TeOo uy sem yooford & Ul Uy 
-MO[ © Ul seare jo ay} ul asneseq 
PUB PIEMO} PIP WESN “S 
qosvesey pus duing uj JO eq} Jo 


qinos doy, uueg Arenigeag ‘Aepuoyy we 0€°6 
wnisodwis duing 


UOISIAIG 


*yno Ajsedosd uodno> 


us Aq Ajuo oq Aow osoyy 960d uo soquinu Aq 910 210 syussdosd 105 


e 


SIIWOUOIS 


42—MINING ENGINEERING, JANUARY 1958 


A 
A 
» 
‘ : 
is 
i 
| 
‘ 


doy, uueag oz Areniqeg ‘Aepsinyy, we 00:6 
woIssag 


@2pe|mouy ey} MOY PUB jour 
MOP “SAT! oy} YOTUM WIM 
Jemod op ou} JO estou ey} 
0} saUBIS pue [BOD se Yons 
Bujaow Of BuyAidde ‘serueduioo pue 
JO Seqitosep seded ‘d “M 4G pus 


0} DFUOUIODS SUIOS OSTe se UCT} 
SUM ‘109038 93812 JO ey} JO Apnys 
szeded jo esodind ‘q ydasor pun 


-qoid ay} Ajazes ([ 


quon doy, uueg wd. 


"ST spoyjou pue 
AVAMoNpoid ssverouy [eos oy} Aq 
Buore ‘seded sty} Ul pessnosip oq Buyinjoeynuew uy 
YOTUM [OI}UOD 4809 Pue jo sjooy 
S| sours ‘erqrssoduly ysoulye se Auvur Aq 
useq sey Buyurul uy jo osn 
‘Axysnpuy ey} uy pue sejdjourd 


Jamo] Joy Zuyeq st Buy 
euL ‘spoyjeur peonpul 10 eBeddoys yurrys 207 
pue ‘seurqoeur Buyurur ayjqour SuyAo;dure urezsAs 003 

FO Buruyul 03 Aueul siayo 
ayy, seouenbes peuyejuyeur Ajredoid spioye yorum But 
Uy 3 ‘eq 0} ‘useq Sey Joo! 

‘suofjeredo ay} JO 
ay} pue “UT BOI PUe Fg JO Buta 
TeOD ucsduoyL Maspuy pup upusey 


ou} JO Oy} PUNO “12400 
Buons ‘Aavey sepun feos uy sduing 


(L pue ‘uojsueuyp umuyxew jo eq prnoys pue 
(g ‘edeys pue uy eq Pinoys (¢ 
JO [einjeu ‘Arepunog wos Aq 
(g JO sequINU (T SY UeTd Buy 
-003 10430 pue JO pUe ‘speq 
sdumnq 4ooys Buypeo, sepun sduinq 
einsseig “yOOYys pue sunssasd—sduing jo sedA} OM} 218 
pue uyeyieD ‘euyw ey} Buyuueld uy 


pue Apnys myereo ‘ued pue & 0} Youord 
-de 210119 pues Aq Aljrewyid aiqyssod epeul useq sey sduing 
uyeyunow jo Ul INO wnunjdo 
meu y pue jyueuldmbe ey} 
QUINY} INO 0} [euCTppe peuyes am 
duimq Aavey & Gof ey} JO ey} 
“SHOOT uO Buyqoid 107 Suyuueld 
se esneseq sy peu STULL Ale 
-puocoess jo winwyuyw e Buyers Buyuyw zo 


qUese1g Ul ore sduinq JOfeur jo Jaquinu y ‘sdumnq 
SAFONPUOD dn jes pue ‘yoo: 
-eiedo Aep juaseid yoryM punoie svare 
= PeHIOM GACY OO Bupep suopesedo 

ye step — snojies pesod aaey 
JO sduing uyor Aq “di0g [207g JO 


“ST 
BujAsesqo 10}; Uy MOU PU Uuseq sey 
Peinses useq Sey JO Apoq & puke pouy 
O18 pHOs SeBueyo sserjs seojAep pue s#uy 
-yi0m uedo ay} Ul Ssnjeredde pue 

Jo 
-Bi0gey] ‘snjeiedde prey aiqep 24} 0} Burpee, 


JANUARY 1958, MINING ENGINEERING—43 


4, 
ae 
: 
. 
9 
: 


4 


Pinoys jeu} oy} uodn peyonoy 

‘POSSNISTP OsTe ‘s}]SOD YOTYM 
se yons syusuodulod FO asn 
24} Ul MoU PUY uy 
8 se ssoupiey eIpeur se 
pue uyeyo BulAloAuy uojseiqe 0; oyy 

ay} JO yoaHONG JO ayy, ‘s}uew 
yexonq jo pue ‘uZjsep ‘uoneoydde uy 


UeULION pues uosydasor “5 
wooy doy, Ayg LT Axeniqag ‘Aepuoyy wid 


-de Joz “939 ‘amjonszjs JO UT Pessnostp 
eyeur 07 pesn Buleq ere 
Ul pesn ay} Jey Aq SABID “UOT 
Buyinp sinjeredura, 0} peyefqns Alyensn are pue 


‘euojspues 1939g 3S ul pue 

Ul uedo pue ‘seueld Zurppeq pue 

“‘spuedxa 
JO svoie oy} Ul sey oy} JO 
svoie Ul Seyoeel UOTSsseidap sy, 
bs ZI JO UB ‘LSBI Ul UOTsseidap 
Buyuyur uy suononp 
94} UT PeA[OAUT BY} JO Buyeq s} Apnys 
000€ JO ye Buronpoid seuryur ewios jam 
iepun peyeredo are Ul qq-US 


“OSVLISY 
BAT}IGIIOD MOTTE O} PUB 07 UOT 
ajenbepe Ajddns prnoys jo snojieA But 
pue Zuyuyu 0} PUNOIZ JO pue 
1938” jo pues AZolOas By} JO 
ueppns & oq 9194} TIM 0} Uy 


‘a 4Q woforg Ue jo 


Jo 
sjeuueyo mou uedo 0} pue Jeddod 70 oy} 03 
10 Zumunour jo sivezy JO ‘sesnidins io 
saouenyuy (p pue ‘seddoo Sursjid pue 
spoyjeur (9 ‘1eddoo ey, Ul & 
daddoo ay} Ul JO “MATA JO BUTOd 


wooy Areniqay ure 00 °6 
UOISSIS 


Aor oy} ajaenbepeuy walqoid 
ayy Aueduiosoe ‘ZujArp [eoo auy 10; 


FO 
‘sezis uo Buryono} ‘Buryjoq jyoor jo esn [nz pue ‘Aq 


yWon doy, uueg Areniqay ‘Aepsiny, wid 
UOISSAS 


sedo[s pue 94} UT Pesn 
pue s}10q joor Buyeq Ss} MeIp 
Jepun sie pue syyun Zuyjjoq peddinbe useq sary 
Buyeq st ey} pue wees 
yO Suyuueld oy} uy Areunid useq sey Ajasesg 
Ul 
[ITA pue Ul sem “eA ‘AJUNOD 
Uy “OD [eOD JO “OD 


44—MINING ENGINEERING, JANUARY 1958 


5 
7 
ye 
4 


eu} Uy sysodep uy yur Azeurid 
‘edeys pue ‘ezis Burpnyouy 

4q peysiqnd 0; Burpiocce ‘oorxeyy MAN UT 


‘9ST 
uUMOUy s[qissod [je JO ,systBoloes ey} 
pue ‘seinjeszy pojelsosse jo & jo Siseq UO 
winjuein JO sparpuny JO ([ IMO; ey} 
ur “dn useq sey ‘s} se yo url ‘AZoroes urnruem jo 


‘pAow 
dol uueg Areniqag ‘Aepsoupay, 006 
puo ‘wnu0yy 


‘uoIstArpqng Jepun aas ‘sjoerjsqy Jog 
(DAS) uosuyor pue 
(Toop) 


gt Areniqag ‘Aepseny, wre 00:6 
(systGojoes) 4O 


40 ABojoas 


Bunstxe uo oq [11M pue Suyjeiedo 
Bupjerzedo pue usjsep oq y 
‘sieved JO JaquInU © JOJ ey} ul pesn 


pue se yons ‘sarquizeA umoUy JO 
OsTe st 3] pejoedsnsun YOTYM 
“UOTIEULIOFUT STBIOUOD JO Moys sdind 


“LIALIS® pue 
‘poyjeur pesodoid oy} 103 UMOYS sUOT}ETND 
94} Buyjooo poyjyeur pesodoid pue oy} JO 
eu} pue aq Aeul ul peonpoid 


daey 0} Japs0 ye Buyduind jo e381 
yO ayy Apnys Uy Aq pesn 
quezedde pue xajduioo jo ul 
4qQ peuseaos sf ay} SB JO 
Uy Busnes Jajem jeinjeu ey} squng 


wooy uojurysem LT wie 0g °6 
ABojouphyy 
UOISIAIG 


@poo 24} JOpUN BIT PUB IIT) JO UT 
-sadoid ay} wosf PUB 88046 FO 
surejqoid Aueuw oy} JO Aq 


Buyinp pez,oedxe st ‘a10 JO adA} JO 
0} ore YINOG JO UOTUL, ey} PUe ‘eTsepouy 


oyloeds Jay}0 pue Jeplos ‘Sulprerys 
pue Surpring ‘juyed Ul posn Buy 
sem SpeeU Yoivesel ey} JO & pue 
spew pue peydde ey} Uy puedxe 
Teoyuyoe; pue ‘yoreesey Buystxe puedxe 
Pee] MON peat jo semsedoid ay} Surpuy —Aysnpuy 
INO MOU Pee] UO jUspUsedep 
Zuo, punole useq sey peel Aalpury 


aymg Arenigag ‘Aepsaupam we 00:6 
UOISSAS S1WOU0IZ 


-yveiq jo ay} pue ‘s}jsoo 
-nuew jo ‘TeyIdeo pexy pue yjoq 


JANUARY 1958, MINING ENGINEERING—45 


| 7 
4 
/ 
5 
a 
ha 
i? 


“PI “Hd uy 
SUTEPUOD JO OY} Os[e PeuUTe}qO 
euL ‘Zuypuog 0} [eyjue}0d & 
-OS}| Sujsezjeos Aq peainseew oq 
‘a W 4Q jo jo 


wooy doy Ayg gl Arenigag ‘Aepsony, we 00:01 
yO 


PUB JO ay} Aq Zuyjesedo pue 
Jeded sjyL—uosiapuy piasy Aq 


Bujeq sj[Nse1 ey} se are 


“6AL 182 
ey} JO ay} se AIBA OF PUNOJ SEM 000'OT 

-eiedaid Aq JO oppeusew 
A[asivauy 0} paivedde Az JO 
9q OF PUNOZ sem Anois Oy} Ul 


yynog doy, ueg LI Areniqay ‘Aepuoyy wid 


sepun pejerzedo ezjs Aiojeioge, & ul peeds 
Pue Buyjquing 7o jedjoujid ey) 


‘ydjopuljy pue Sunung 
yynog doy, uueg Areniqag we 0¢:6 
puo 


UOISIAIG 


-de [eopjoeid eAey spunoduios JO puB 
ue se epim e& sey xei0g 
Ul SUOT}BIOT PeoNpold jod gg ‘Aiddns ey} JO 
‘sesodind jo 8 403 Ul pesn 
quepiodul ue ‘Aepoy, ul pue syunouie 
uy pesn & sem ‘OBE OOT 
s[eseuyur JO PUB UT 07 UMOUH 
jou S| ‘seAemoy [7 1@ & 
‘ad Pun soowsuig ‘s 4q PUY 


@4pAyque ue Aq Pejeredes pue 
pue jo spoyjeur om} YIM 
‘aouatiedxe ‘Aueduiod 33 OOS 
JO Pre O84} SPudig PUD “H 140g 


‘aporys Aey 
doy, uusg Areniqay wid 00:Z 


oy} Bulpuedxe Aq Mel oy} 
-uy JO PUB BY} Joded sty 
ey} Ul Joy MO], & 33745 
-ewZed [Aleq peyi0s-puey uo “y Aajunig Aq 


may AjUO ‘UMOUR S[BIOUTUL OOT 


“LIV6I89 


46—MINING ENGINEERING, JANUARY 1958 


* 
a 
. 
f 
> 


peeds ‘speo, Bujeisedo Buoury peeds 
SALIP FO szedoid ey} UO 


“IT V6IS2 UB}sep Buy 
‘zamod ‘Tesodsip ‘Ajddns se yons 
“uyor 140g pup AaunAed 4q #407084 


Ul useq sey sserZ01d BuyAoiduy 
“sjujod sofew 
afesn pue sedoid jo sjoedse yuejioduyy OM] 
-9p jueld jo soseyd [je Uy aq 
UNM UOWWOS Uy ‘HY S10;825 


‘Aatreg pue “TI Arey 
wooy doy, Aug Areniqag we 00:6 
uBisaq 


“LIV8I89 
‘faded ay} uy pejueseid sj eusuioueyd pue 
-INS INO} S}STX® YOTYM “Hd jo suoy 


“ST V8I89 raddoo JO 
saddoo jo Sulsaysenbes ay} UO 
Peqiospe oie suc] 10 apruBAD 

“MET SMOTIOZ UOT 


Aueul uy peuoswes sy jo 
ue Aq “‘peleplsuod s} epyl[Ns 
0} UOT FO aq OF UMOYS U 


‘Gp Jepun ses ‘sjoerjsqy 104 
wooy doy, LI Areniqayg ‘Aepuoyy uid 00°Z 


pue 3108 03 sem enbyuyoe; 100873 


“STVLIS®9 
-xe A[[ngsseoons useq sey 310 UNI 

UO 
@ouys ‘tamod asn pees yous, ul 
[9038 pepesqe sjuNOUTe Jesse, JO jo 
21904} JaAamoy Jjeq} pue JO 4809 Useq 
081338 UB Pesayo yey} pue jo uops 
winyguein uo Alive ey) Buying 
“ssaoons ue sf Aepeseg eu} ut 
Arepuoses 0} Buypuyis se 910 JO UNI Jo 
-de eyL—yoooy Aq sy 919994 


910 Pd} GZB OF GLL seq 
pue uo sem SIU FO ul 

“S}}UN BYR JO OF pee; 
pd} 008 JO & BABY P[NOM [[eq 
“Buyjsjoy Aq perpuey eq jod 0} OT JO 
UY sem Ajjoedeo uy ue Ag 

por “uy-% — Jo Pd} OOTH) Pd} OSET 

ful pol UB JO Buyjsisuod yore 
JO 94} ESEI-ZSE6I Ul Pelepour 


Buy 
useq sey uy souelreA uy 


“OTVLISS 
MOT JO JO [eseydysed 70 Buy 
JO 94} UO JO 006 03 dn speeds 


JANUARY 1958, MINING ENGINEERING—47 


. 
\ 
~ 
od 
. 
| 


eq [eIBAVS JO [O1}UOD PUY jo 
Supjerado jo aiqeded Ne pue 
MOY 94} 10; Ue Joded 
JO MOY Buyinseeur yusuidinbe Zursues 
se ue se 0} JUsUIdINbe pesn 


UT YOTYM JO SB [Jem Se pessnod 
S| JezAjeue ay} JO Y 
FO JO OY} UO peseq 
s} ey ‘snjeredde oy} oy} OT 
sezAjeue pue sty} Ul peqiiosep se JezAjeue 
sey "Td snonuyjucs pup 


wooy doy, Ayg 0z Areniqag ‘Aepsinyy uid 00:2 
ul 


uoydumsuos Jemod pue ‘Aj[suep 
-[OJ eBueyxe Jo Buyyeur 10; ssao0i1d Jayjouy 
“Pepnpouy 
uy umyuem ey} UO wep pue eyep 
*JUSA[OCS PUOSES UO ZH Aq peure; 
asn Aq xe[duioo uofue & se pue 
Ul pessnosip ere ‘dnoiz Day MOq Aq 


pedolasap OM] “epeul Zujeq Mou JO 


queyioduy ue Buyddjys pue 
yous 10; pesn oq pue 
JO apeul uveq jUeTd pue 
B ydope [[}M ‘epeuRD Uy pue 


‘Peqiiosep seinpssoid 
ey} JO 3809 pue jonpoid jo Ajenb ey} usemjeq epeul 
ere “oul Aq peddns & BZuysn jueld 
peonpoid jyonpoid jo ey} UO pojueseid 


000°0 YINUISIq PUe ‘pee, ‘AuOUIT}Ue ‘UT JO 
ay} SMOYS JONPOId ay} JO 

ey} 0} useq sey Zurpreds 294} je pedorea 
se sso001g N-H pipuo”d puv 240" 


@ Bujonpoid ‘30d 0} Gg JO UT JO 
08 GO [e303 39d Gg GL UTe}UOD 
JO 30d O} 09 JO Om} seonpoid 
asn ayy Aq 30d 06 GB FO AIBAODSI UOT UB ‘peonp 
-O1d UBS | ‘VOI JO jod 06 ‘UOT; 
30d G6 JO Oy} Ul JO 
-uyur uodn Sulpuedeq pue uedo ‘sou 
Ul s}} JO Sjujod ey} Moreq ‘sainjeied 
Bupersedo Jepun pue ‘eprxouour uoqies jo 


Ppue Buymoys oq [IM Zuyjessdo 
Jeddod ey} Aqareym ‘A[ddns se [fem se 
puw ‘uoay ‘s0ddog jo 103 jo Juyjsvoy 


wooy doy Areniqayg ‘Aepsinyy, we 00:6 


4° 
JO UOISIAIG PUD UOJ] UOISSES 


pun siskjoshg 


queueuised jo sodA} pue jo 
SB YONS PeATOAUT UBIsep Xseq mou 
JO op pue 10}, e1edas 
Usje10q MON pus jo 


pue jueuidinbg ul spuely, UO UINIsOdUIAS 
‘soy pue yoyueyley [req 


wooy doy, AyS Arenigqeg uid 00:7 


48—MINING ENGINEERING, JANUARY 1958 


. 


pues ‘pucq esea, (¢ ‘eseyound (T 


pue Jopiey ‘CO sower 
wiooy Areniqay ‘Aepsaupe we 00:6 
uOISIAIG 


soisAydoes pun ‘ABojoey 


‘pg ‘ureirZ01d ay} url are sioded 
-uins pue sjuedionied joueg ‘sjoeljsqe OU 918 


doy, uusg Areniqag ‘Aepsiny], wid 00:2 


IWIY 4° 


‘Peqiiosep 
Ayoyes ‘Ajsnpuy ey} Uy 

“wey} UO YyonuUI 


UT 
MOY JY} UOTIPpe Ul ‘pessnosip oie snjered 
-de BujZind pue uSjsep ey} 
-sh8 MOY JO UOTGLIOSep Ue Jaded 


SI0A49AU09 JO Jedoid ay} UO UaAIZ 

Ppue ajeiedo ey} Moy ‘ssad0i1d ay} Ul MOY 

38 yueudinba sseooid 

yeiedo Aq uoponpoid pue jyonpoid ‘4800 


SZupesedo 

senbyuyoe; pue ‘sulajqoid ‘seinpecsoid 

‘O2N 


‘Tensnun jou no Jed ql g JO 
“$380 
‘BZuyyove, pjoe ‘Zuypuyss epnjouy sdeys sse001g jo 


yynog doy, uueg oz Areniqeg ‘Aepsinuy, We 00:6 
IWIY 4° 
PUD 


“si 


JO Oy} UI SE JO BY} 04 
syenbjiq saesseid Bujsn ‘asee 


S888 

moooooes 


peonpoig yonporg 


JANUARY 1958, MINING ENGINEERING—49 


4 
ay 
Ses 
= | 
| 
i” P 
St oat 
| 
ey 
| a $ 
| 
3 
Bee 
Bats 


uy punos se ‘saseo Zul[qes;puou 9194} 
JO eased youre sox Seurnsse ‘Aljsnpuy Buyuyw 
Ul Sesed OOF'OT JO PeTeeAer Apnys 
Ul “STSOOTTTS JUPAGId OF 0} 
-uyeyied Arjsnpuy ay} Uy seIpNys JO YOOJJepuN 


“SAL UT [TIM Mou Buyuyey Ajozes 
uo jueds pue soyddns szedoid pue ‘sjoo} pue juew 
-dmmbe sedoid ‘saould Pue eases 107 
sesinos Ajazes epyaoid of Ajpiqisuodse: sjuaweseueu 
oy} Ul Jo Spoyjzeul FO GUO 
siosjAzedns pue seAojduwe 103 


“SAL 
aouarredxe ay} peyono; ‘pessnostp 
WASN eu} pue ‘syueunredep Buyuyul 
pue Ajsnpuy Suyuyur [eyour ey} 10; peuueld 
ey} pue sous JO NeeINg JO Ajayes pue YITeeYy 


pue Ayazeg uo 


“SAL 189 
OU esnedeq Aressaoeu se ul useq 
Buol suretqoid Burajos jo poyjyour y 
-ind eyy, “Ajeyes pue ul sures 
uy pesn A[jetoues oq pue ued jUSUIdMbe 
suopjouny ‘esodind sty} 10; mou dinba jo 


“TAL 189 
-we pue Joy spy} 10; oy} oziseyduie 
Uy pesn seimpecoid pezruZ00e1 
UT ST STULL uy Buyyiom 
JO dn-pedda,s 
eu} JO Oy} UT UMOYS jo uy 
Zuep oy} 0} pep ajyenbepe yno yuyod 
epeur st sjueld Suysseooid a10 Aueul uy 
*psed 04} UT sur 
STU} OUR Buyiq puNoIZiepuN uy puNo; ATUOW 
pue ‘pessnosip ere ses “‘prezey sty} JO SsousNO 
Uy prezeYy you! “Ajafps sulay} ey} 
Jeng JO [euy ey} 0} usdo pue 
woly winyjueIn UO samosg 


4axDUAOUS *H #2099V 
4B BZururpy deaq 10; Zuruue[g 
Areniqag ‘Aepsoupa wid 00:2 


xB} UT Ss] peTTdde se ‘sexe; 
-Wwns & pue ‘pred sexe} ‘plos PeAOoUTel 
*‘peulul eq UBS 310 ‘pred 9q UBD oy} JO 
ey} }0U JO Peploep MON “pred useq 
Aed pue 0} pesn UBS 
Asuouw ‘uo, sed yyoid jeuy ainBy & se sno 
Buyynd pue yy Surdoreaep Buyaynboe Aq 
eyeu 0} yedxe Ajqeuocsee: Aueduiod Aw ‘st 


“UOT 
pue puourerp jo Suynsue Aeuw 
[Te JO punois pue ‘sopsAqd 
YOIUM Aep-jueserd [jem 07 ABM 
UMOUR UT 10 JO ayy, ‘shAepemou 
@sneseq OS[e PUL PUB Ul Ue 
sieved pesn e804} MOU jou Op 
punorZiepun UMOUX posn spoyjou oy, 

@sN UOUTUIOD UT MOU SATsUedxXe JO OOT 
aAey pue Zuyuyu uy pesn 
-Biojdxe spoyjeul uy pue Jo 
ysed oy} uy peBueyo eAey jo sopwiou 


pue sseutsnq oy} JO sinjeu 

[ejseds sejve19 dwied y 
sty yoye ey} jo Isnq pue Ports 
“Tesod 
-o1d Aue 0} 39s pue ‘peynsnf ‘pepeeu our} sjoeye 
‘asvoy ‘eswyoind Aq suosied JO 10 
-uoo Aq JopuN Aq eq Aeur 
“‘uofssessod Aq A[uo JO Ul Prey eq AvUI 
spuadep uy ssedons asneseq [ere 


‘sjoe 
Buyseo, ey} Jepun sjereuyur pue suopeso, Buyuyur 03 


50—MINING ENGINEERING, JANUARY 1958 


. 
¥ 


Azesseoeuun Aue ynoyyM sFuey jqeseul ayy uo s}s00 
oypeds & sonposd of jo pesn sep 
peredeid Ajjepeds se severe uy eapjoeye se ysn{ eq 03 peaoid 
pexjul Zuyeq oy} pense] JO 08 


Zuyserg 


aying Aa] gt Areniqag ‘Aepseny, we 00:6 
josauas) 


em “AIG WITeeH ey} pue WESN 
“eAMoeye Zuyyeur JO esodind oy} 10; sejouese 
- Arsnpuy pue JO OL 
pue Uy sseiZ01d peijsep 
pue ZuyAey [elepeg YIM pesin ‘u 
sjesodoid esoy, pesoddo aaey sajoueZe 
@peg JO siamod pue Ul 
ysodoid sseiZu0D Uy peonporjuy us9eq 
peaoidde pue pue jueweseuew 
Govoidde 0; epeul oq prnoys 
Buowe sjueppooe qof-yo ueag—Aauwoy ‘qd ‘W AQ 


JO JO Alrejoedse pue punoiZsepun uy 
‘NO PeyIOM Udeq [OJUOD 
Puno; eM winyuein uy sprezey JO 
“Pealos useq sey ay} ‘seinsweul JO UOT) 
Sepeoep OM} SEM SE aynoe yOu Buyuyu ey) 
Uy} O94} LOGI UT Jeu} 1eedde snyy prnom 
Ue UBZeq Buyuyul ey} Yor UM Uy 


aying Aa] LI Arenigag ‘Aepuowy wid 0€ 
puo Ayayog 


AOYUS 0} PeUzisse sequinu winwiydo ey) 

wor yno BuyAel ‘eserney Buysn surerZoid Buyddyys 
Bujdojeaep uy [njesn Sep seul, pue Suymous 
sem Jemod e ye pue ‘Ajdwie 
-un Suyjjods ‘pepeol 10; JO 


“SVLI89 
Ausul Uy Ajejeredes pejpuey ere yoo: pue 
‘dnoiz & se 
0} ue jueseid Avy} ‘saales 
210 410A MAN seuor ye uedo 0; aq 


“TVLIS2 soue 
943 PA NI 0009 8} Ajjep ‘sour 
Uy pejesedo aie pue ere (33 
8} TT JO VY JO Buyzys pue 10; pseu 
“Uy 6 410; pesn sf [Ip wor Vv 
“‘Buypeol ysnd e[Zuys Zuysn sisdesos 
FO 000° Oy} T OF T pue 
S194}0 & SE S| apis ATUO ‘SeyoUeq JeMOT 
0} 889008 Buco, & pedeys-jeAo ue 


‘aTpuny 
wooy Areniqag we 0€°6 


JANUARY 1958, MINING ENGINEERING—51 


Bs 
ag 


“Old ‘OD UBqnD Aq “ET 310d 38 
‘OD Burury Aeg yorum Aq yefoid mau oy} 
[IM seded “NM Aq 8949 


“Sd0689 puNnoiZsepun 
Ppue ued ssed 310 Ue 0} Aq 
punoiZiepuy, “Aysedoid oy} 38 useq sey 
dn edoys yxeu ey} 
ey} ‘peTind st oy} uoBem pue 
OF 
OY} UO PUB Of OPEL Ul puowrerp soezins 
4q peyeoo, sem Apogeaio ny-uz-qd epleisuisy ‘g 


ids Sujinp suopmesedo Zujddrys uy ploAe 0} Alesseoou 
Sulddeur paljejop pue ey} ul Suyjduies ‘a10 jo 
uy seZueyo ydniqe 0} pessnosip surerqoid eanootes 
-YSNI2 0} STeAOYS 91139919 910 10; 
Bulsn peAoiduie spoyjyeur uedo ‘suc; 
‘pojied Zuyinp 
“epeueD uy Alepunog oy} JO 
s}sodep e10 Sulddyys ey} JO 


“Bursseooid 
oy} epezZdn 0} pesn Zuyjersdo pasta 
0} JO oy} PUe Arepuoses 
103 eTqqed e10 aie Tensnug, OOOT 
BZuyZuey pue ey} ul yjoq 
YVION ey} UO peuTUI Buleq 
on jad 910 Uy AjUNOD 
uo pue uo siseydurea 47070 
94} 38 jo saseyd [[e Jeded syy—uosdwoyy 
‘A pup aofug ‘qd ‘¢ Aq Sout 


wiooy Areniqag ‘Aepsinyy, wid 00:Z 
UOISSES 


se yons soy pesn osje ese 
ueyM juejodul st samod ueur 
0} sjulod pue ‘soynyo UBIsep eyy, 
Bulpuedep uonenys yous ul eq isnur Trea 
UONeTTesuy ey} souTUI PUNOIZIepuN ul 


10; 

‘perpuey Ajeyenbepe oq [ol 

yorum deddoy Inq pue pousisep s pes Buperedo 

0} pue Suyieyjes 10; 

pue peysiiqejse JO 3 SZ 
-de ‘Apoq 910 ey} FO INO}UOD 

‘oBe Aueul sem 

se LOGI @pun pesn sey “OD Jeddop 


ul jo asp, uo Joueg 


*yod IT Aq peol FO 

eum pue od 49 4q peonpel sem UT peo, do} ey} 

UT OU YIM seTOy AIP UWIeIp UT 

eyo ey} JO do, ‘AjIsuap-MOT 94} Useq sey 

JO UOTSN[OXe 0} 

Axrewyid uondope ul Zupinser ‘pejonpuos sjuese 

peuuwo $3893 ‘CGGI Ul ay} se 

“xX ‘snmeyey, 38 ‘OD pea] 


Uuseq 

Pesn ore JO sedA} 
‘osje pue 38 Wd Alexse_ oy} MON UT 
oy} Ajeureu PUL UT SoUTUI je 
queZe & se UMyUOUTUIE ‘OD 
Ul “SS6I PUB ‘SEGT Ul Useq 


52—MINING ENGINEERING, JANUARY 1958 


anjins uy A[jensn ‘seBetquiesse aseyd 
oseyd ay} JO Aq uy uy 


sBuyq} Auvur suyetdxe A100y} 94} 
40} pesodoid useq aAey [edjoulsd 
Tre Axzessaceu surses st jeu} au} Uy 
JO syoedse Ss} Js0dep Yous 
dnoiz © sv sjisodep oy} 
uo ere eddy eq} 0} se 


JO aTqeqoid oy} se sj jo Apoq 
Pues 0} PIP 3Nq BuyAjsepun syoor 

‘yis0dep ue Zulpuy Ul Pesn oq se 
sjseydure pessnos}p oie senbruyoe;, [ngsseoong 

Au] ey} JO yonur Moy} s}Isodep 
“01 useq sey Ue UT 
Aq peqiiosep ysiy JO are “STM 
OG) Uy 2109 jo OG) 


LI Areniqay ‘Aepuoyy we 0:6 
s21do1 216005) 
uoisiAipqns ABojoan 


-Boid Bujmoys sully oq Joded ayy ZulAueduiosoy 
pue “ey 310g je & 0} 
ey} JO Burddyys Aeg eu} 0} 3.10 
ou} JO (¢ ‘Avg BOW (Z ‘serpoqelo 
Teyeur FO GT 000'000'0S 9q Uy aq 03 


“Bulxepuy pue 
Pepnpul sepun yoor JO Pue 
ano Ul PerpNys useq eAey sMoOTq 
uopjeneusd yoo jo sjoedse 


eq} Ul pervedde ey, zo senbyuyoe} 


S| 9104) Jeu} SA jeu SAIND & uo puy 
yeu ey} ue ‘s}s09 Buyuyur 
‘910 OY} Ul JUNOUTe ey} OF 
y ‘surezjed efdures wopuel Jo 107 
em perdures useq sey Apogel0 ue 
UeeMjeq SsdrysuOT ey) FO & 
quezeyIp syunoww BuyArea sey Apoqeio “y uyor 


“HOOT oy} Ul SIP je 

Ppue sBuyuedo euru jo Arepunog 38 
Ueeq JO Y punols pue 
ey, JO yeu, pue peddinbe pue 
ere uvedoing ey} yey} PUNO; sem 3] 


UDULLIDYD 281005) 


“SV8I89 Uy 
@AOGE UO dn S} [TeuIs & pue 


ut pue sessouuay, ie 
SS9OONS pesn useq sey JO osn Aq 
poyjyeu “D uyor Aq Vy jo 989 Aq 


JANUARY 1958, MINING ENGINEERING—53 


— 
he 

Lice 

4 
24 

a 

| 


yupsg Aq MON Meg jo spurg eq, 


JO ae, & Buyjusseider 310 
sno 
SNOIBVUINU BIO BY} JO SUOTIOIS 
pue Apoqeio ey} jo ay} JO 
"910 JO SU0} 000'000'00I UeY} e& 
sey ‘33 00€ JO UIdep peddojys sem ‘BuIp puouresq ‘sere 
OPT 3880, JO pesodxe ue Apoq 
OFL L—uspsved ‘O ‘g 4q ysedeq ow] 


‘(DAS) wosuyor 
wiooy Areniqag ‘Aepseny, we 


UOISIAIQ 


40 ABojoas) 


pue AuaZo10 Aq 
pue snoeus; Aq pue ‘eprurere] 
pue ay} Aq payieUl were 99714} 
-eamnbe seddoo saonpoid UT ONE were Ue 


pue sejdurexe ey} yo Aueul uy edjd 
dwnjs ey} 0} Aq 9181 S| 


V S}Isodep a10 se [[eM se 


Areniqay ‘Aepuopy wid :Z 
DIOUOS ‘OdIXOW MAN ‘OUOZHY 


& UT 310 ay} JO pue 
dnoid epuslq JO Burxrurun ey} peyseize pey yoo: 

uy pue 
UOTINIOS yey, AlTUO oq UBD sy TeINjeU 


TyeAeid sinsserd injins pue 
0} ul seyeul spoyjeur OM} ey} JO 
are ‘pouruejep [je O-S-9g UT 
uodn poseq SI OM} FO SUL epylns Buy 
seu) ‘pasn Ajsedoid ‘yey eins A[qeuosvel UBD OM 
zujod ay} 0} pedoreAep pue pelpnys useq eAey spoyjeur 
JO OM} ATUO JO sainjeled 
sDuunyH Aq se epying 


“LVLIS@ oseyd uy 
SPley UMO AdNd90 JO JaquMU 
a10 pue Bulmp Sunstxe om 


54—MINING ENGINEERING, JANUARY 1958 


‘ 


Ul A®AIMS UF JO SY 


Tes juscefpe uy se Yons sapyins 
uey, sem Ajsedoid ey, 
ul Ajredoid Auourjue eljeaqeuuy ey} UO 
SUM 3993 VY Aq uonesold 
-JAMoNpuoo ssessod you se0p SepylNs JO 
@aponpucoueN 403 uy poyddy snosugjucds 


gt Areniqag ‘Aepsany, ure 00:6 


uolsiAipqns soiskydoos 


peqiiosep pue 
Peppe sey sesseuuay, JO UT MaN 
Uy ay} UO s}IsOdep JO ATBAODSTP 
-dopeaep 0} Pe spol jo anny 
pue Aerydumyp ey} JO Aq SEM Yorum 
PIIOM ©} SZET eq} eprxO JO 
pue 70 ul JO S}IsOdep pues 


“T 4q Jo Sysedeq purg 


"SOLIFY 389M Ul pue ‘eIquien ‘TeZoueg ul pue 
eunp pue Yyoreq JO Ino} uy—pAow 


‘s}Isodep ey} Jo UOT, 
Bg 0} ZG FO ‘od Gg OF 
JO yod ¢ pues Aq are 
AAway JO yod UTe}UOD 0} sem 
wsodep ‘AJUNOD UPIDO UT ‘SITTIN 
pey Ssinoy Maz PUB Ul ABP 489; 


Sedjd FO Sed‘) SNOTIVA SIOYINE “SHOOT 
uy pedoreaap are sadjd yey, peouBApeE A100} SUL 
adjd 
Tereuyul Buypunoims uy pejyjsodep 
S| 210 ey} JO Ul ‘BUTI 
-uyw Buypuscse 103 BurpyAoid seinjon.ns se 


(> UBS PeAINS 94} Buore y (£ 
Buysofouse 10 (I Jo JO Buy 
-qO 910M jo useq jod ¢ 


0} JO dew ayy, ‘suCTS 


Pessnosip vie MAN pue 
euoziy uy ‘sjue pues jo sardure 
-epuny yong (‘S[ejeul pue JO Buy 
pue BZujduind [ejuewepunj ‘Buyemeued Ajdeep uy s#usuedo 
Teinjonayjs ssureudp & eq Jvedde 
Pue ‘sossjaus ‘systyos PUNO}; ale 
BZuyuyur perieyeid ou smoys MeN 


JANUARY 1958, MINING ENGINEERING—55 


j 
x 
je 4 
> 


prey eu} ysIsse BuyAaains AyAnoe 


‘sojdures 9109 jo dnoiZ Ul esuodsel 
yO epeur sem Aprys “A 26108 pup uosiapuy “y 


Pesodoid sjseyjodAy oyjoeds Y st puocses 
ay} JO ey} ‘Apog 210 JO 
Jo Ajmmuyjuos ay} Zuypunoiins ey} jo Hd 
Teinjeu seypnys [epour pue ‘seuyws uy suopynyjos jo 
UO 94} JO Aq 219 spying 


STULL Uuseq oy} Zuyjueseid pue ‘Buy 
SPIM B pose} Useq Sey 


PIoy 07 Areniqeg ‘Aepsinyy, wid 00:Z 
sanbiuyr2e] MaN 


Jed sjred Sse Yyonu se UOTTTIq Jed 

aie 
“gers yno ysny Aeul suyer peSreyosip 
ey3 Zoq-jeed 10 Zaysnul uy 
-uajod ere (L Hd) ‘s}UaATOS 
eB 


se yons) jo Jequinu e 
& ST snoenbe uy 
-[Aueyd]p) pezIprxo ay} esneoeq ‘Zuyjoedsoid 
40} ue se JO ayy 
0} e1qndeosns Aq 


ploy oz Arenigag ‘Aepsinyy, ure 00:6 
sanbiuyr2 


-sed jo Aq pouyeldxe Ss] ey} jo 

pue 34d Mop yo ey Aq st Pue 

0} pesodoid [jos JO By} JO 
suyeursr ynq ‘Yyseul Og Bulsveisep YM 
Tejeur AAvoy JO 94} MOUS JO SeAIND 
JO 4991109 JO BY} [IOS 
JO sJeddoo pue ay} Uy 


st “UT OT JO YWdep Zuyjdures-jjos 

“Ul oy} 0} Ss} 
-U0d JO ysOUI [Jos JO “UT g Jeddn 
ey} jO ueAsun ([ enp oq 
-U0d “SeUINZ WIOIZ UOTEUTUTE}UOD ay} JO 
& OF WIOIZ SeTdures [Jos eTyoid 
jo 
UIGOUOD INe0D UT ent} sem Uy 
PpunoiZy0eq Buster Aq JO snolinds Aq 
UBD “SABAINS Uy yUeseId pirezey 
eq) uy UO [Jog JO 


SuyysinZuyjsip ul pue ‘ArjeuruAse Ajewoue 
USHE} Sesed Aq st sjepow 
"Mm ‘A 4Q jo 


opjeuseur ey} JO & st soded sr 


56—MINING ENGINEERING, JANUARY 1958 


uosuyor 
wiooy Areniqog ‘Aepseny, we 00:6 
40 ABojoas 


LI Areniqag ‘Aepuop wid 0¢:Z 


40 


“NM 32d 

Ajsedoid ueyM fenbe pesn oq Aeur 
ey} ore saqny mo; pue Hor “uy 
4q st pue Aneuioes ser) Aljenmuesse sey Jequreyo 
unoo oq Avur uMmouyUN Ue 
soydures pofesse Alyeorureyo 9109 JO & 
-uoo & so ABM AQ “UT OF T 


Burmorq ‘purm ydui-og 07 OF BTOY UedO UF 
ou ‘seToy pereyip purm jo sjoeye 
proyomy ul peynser 10 Aep ported & 19A0 
JO OT JO seBueyo sinsseig UT jo 
Ul UseMjeq Pe}OU SEM Uy 
@19M WeIp-"ul-p & UT su;dep 
seltes © Bulinp posed Aep-0g & 103 
@Bueyo 0} PeArTesqo sem “PY ‘N 


“Buyddeur 1801003 ul pre ue se osn JO 
eonpoid uy 10 enbruyos, ut 
“Bulddeu prey 103 jueljeoxe ue pue 
“8A ‘puouryoTY OY} JO UE PeuYyep 
ey} peredeid syrun Jo deur pue 
0} st 3] “BA SHO JO were Ue UT 


sj poyjyeu: sajem-punoi’ oy} ‘Buydures 


-X@ © 0} JO JUNOUIE 0} 


UMOUY $8019" usye} soidures 
UO PeUTEIQO sj[Nse1 ‘sueIZOId 
WIOples 3sA[eue peous|iedxe ue Aq ey} 
S| poyjeu oy} Aq UE jo 
810109 ay} Bujseduioo Aq epeul BY} OF JOJId Ino; 
yo Ha ye s| efdures ey, ‘einpecoid 
uy pesn Alepim Apeeiye spoyjeul 
ey} 0} usxeq sijos uy Amo 


ere “TOD ‘TITH PIOH 
AVAINS Prey JO sijos uy 37 OT se 
Ou pue efdures ey} 0} peppe sie 
sjsAjeue oy} pue st yuswdmbe 

eq Jed OL ‘IN Uldd OS 
Aq Supoedsoig uy 103 


snoenbe ey} JO ey} pue ‘uoMeEprxo 
(sajdues pue se Yons) seldures Buyjoedsoid 
Ul JUSATOS BIA Jeynq snoenbe jo 
sty} OF Jamsue ay} 


JANUARY 1958, MINING ENGINEERING—57 


jae 
ae 
er 
4 
} 
i 
. | 


“USsy 
JO ‘fp ‘ajfiog fisuay jo near 
“Ng "S “‘uosuyor ‘py uyor jo neaing 
‘playysam pue Ajayeg uo 

ZALIBS “OD Ajayeg ‘fusag 
‘VY :queudmbg pue 
TdLI8$ “OD pea] uyor 
Sulu, ay} ul Ajayeg 


aying wid 
43/929} puc Ajoyog 


Wd ‘LL ‘AVONOW 


SZVLI8S 

‘Biusoy uyor pup ayows 

SSVLI8E 


oq osoyy 250d uo sequinu 


LVLI8S ‘Aysuryow yOny 
UI Seseyd JO Sase[quiessy 
9VLI8S aduey 
“I ‘A ay} Jo sysodeq 
JO UISIIO 9Y} Ul BUIOS 
SVLI8S “A}ISIOATU BIQUIN[OD 


ure 
jo25 


EVLI8S ‘d10D 1sddoD wWooouusy 
SVLIBS “di0D 
 souor ‘dq ‘WM pun “uf “uosiajad “gq 
TWLI8¢ ‘OD “‘puowiny 


‘eTpuny 
wiooy ure 


wv ‘LL ‘AVONOW 


Ajsodoad uodno> gyws ui Aq Ajuo 


"JWIY 4° ayy Aq pas0sUOds suOIssas “SUOISIAIG YHA Buipjoy si 
yO puD ‘uoisiAipqng ‘ydoas ‘uorstaipqng AGojoes ‘joes ‘uoisiaipqng 


440, MON ‘OZ 93 91 ‘Burjoow jonuuy 


Buiuiw 3843 yo weibolg 


58—MINING ENGINEERING, JANUARY 1958 


+ 
23 


Jo ‘OD [92945 a[qroniD uyors 
94} 0} ZuIssoiq jo uoTjeolddy 
STALI8$ “OD [80D 
LIBS “9D [80D 
‘uysor uoneredsig Z ‘ON 
‘uInqyse Airey pue spreyory [ned 
yWon doy, uueg wid 


SIdLIBE “di0D 
‘uossapuy pladp epylns 
UI SUOIS[NWIG 1OpaT[OD pue 
OTALI8S 
6d LI8S 
pup ‘Ayonyuay jo ‘sayodg ‘gq :uorrtsod 
yinog doy, uueg wid 


SALI8S 

‘euoziiy jo ‘gq supag 

“OD epucoeuy oy], punjoy 
pup sajpg ouay :sedig UO 

*M UYOLS :ddUTAOIg Ope10[OD 
UIISIMYINOG 9Y} UT JO 

PALIBS “OD Sururp “yooD 

BUOZIIY UIBYINOG 0} ‘soTUO} 

uid 

AON 


Ul jOUDIBoy puy 
soddo4y 


Wwooy we 08:6 


ABojospApyy ouryw 


‘L :sdumg [80D Jo pue sasneg 
SIVLI8S [80D e310 
‘yOnDW eq ued sduing our 
LIVLI8¢ 1993S ‘N “4f “4epouyog 
ey} ur sduing urejunoyy jo UI ssoIZ0Ig 
STVLI8G [293g ‘sty 
-piadag uyor Jastey a4} Jo 
‘aptsAuungs oy} sduing urejunoy, jo 
STVLI8S “epeueD 
‘sAQAING pue saul jo ‘umoig ‘y 
‘SOUT[ [GOD UeIPpeUeD UT 
PIVLISS ‘SouTW JO 
Jooy) spwoyy papmpy_ :yoressezy pue 
ut seul jo neaing ey} jo AyAnoy 


JOUTIN pue serpurdg “y 
ywWon doy, uueg ure °6 
winisodwis dung 


‘a pup ‘utysasaqgog ‘sausam “JT “py 
aatpeorpey SurAojdurg jo Apnyg y 
STVLISS ‘PIT Aepereg ‘yovoy 
‘f ‘seul Aepereg ye 
ZIVLIBE “OD But 
“UT “ur Pun ypruyog ‘D 
TTVLI8¢ ‘OD xeuN[D ‘unbing pup 


doy, uueg we 0£:6 


6WLI8S 
-usy ‘uofy Jo sjoadsy 
4DUUNS) se surayshAg 


JANUARY 1958, MINING ENGINEERING—59 


\ 
¥ 
== 
iy 


wid 00:9 


aws 
puein wid 


UOISSES awiv 
wid 


uosyoun) 

‘sseyy ‘uojsog “OD 
doy, uueg uoou 00 


UOISIAIG 
Wd ‘81 ‘AVASINL 


“Ul 
[40H “if ‘pavmoD puv 401g :TeOD Jo 
0} yoeoiddy y—uonezipmyy 
doy, uueg we 00°6 


oury 40 jouuoy) pozipinyy 

STV8I8S “OD 01} 

LIV8I8S ‘OD 

eyez ‘Ajisueq uondiospy ‘a[suy jo 

TZV8I8¢ “AZo[ouysay, Jo 

STV8I8¢ 

JO S}esnyoesseyy “ufinigagq “] ‘q pup 

‘A}ISIOATUL, ‘uaiazayy una 
‘W'S ‘d [ee eulog Jo 

ABTD uo uoT}diospy JO wistueyooyy 

doy, 44S we 00:01 
40 


aqgw 


‘OD pee] ‘upwdoyD ‘Ww (P 
“di0D [994 sauor sajipyD (#8 
TW8I8¢ 
aying Aay we 00:6 


josoues 


Wv ‘8L ‘AVaSINL 


SZALIBG 

PEALIBS 

SZALISG 

“ou Alreq ‘sor :syedsorg Jeddop 
“PIT “OD 

wid 00 °% 


UOISSES 


OZdLI8S “9D 

uyor pue pueg UO jo 
Jo 
9TALISS "OD 119M UTeYD ‘sang 
UeULION pue uosydesor *M 
wooy doy, AxS uid 00:% 


agw-aqwP"l 


“OW "T ‘M ‘ung 


60—MINING ENGINEERING, JANUARY 1958 


| 
| 
| 
’ 


“SAG HOA PUB OOPZ JO 


doy, 44S we 00:6 


uBiseg agw 


LV6I8S 

pipuog ‘:Aijsnpuy [eloury uo yoeduly 
Spunodwog Jeyj}O pue sjeng 

1319 jo Alddng pue puewseq 217 

SV6I8S 

ANsnpu] Uy—pee] peoyy einjng uy 

aying we 


UOISS9S 


PVGISS “OD 
EVGISS “OD “uos 
TV6ISS ‘OD Surur 


‘STTINL pue Jeprey sourer 
ulooy we 00:6 
ABojoes 
Ul 


asow 


WV “AVGSINGIM 


wid 00:6 
awiv 
AVISIBATUL BIQuUIN[OD ‘upwj0 
wid 00:2 


‘Sprepueys jo neoing 
‘epeued jo Aaamg ‘3321105 “T 
“SOlq uO [IOS jo 
ITV8I8¢ ‘sojsAydoon pue 
OLVS8I8S Zunjnsuo| ‘ayjaws 
[UOT jo sjedsy sane} 
6V8I8S oouusy ‘syooug 
‘YU pup :epeued ‘yoIMsuNIg 
SVBI8E 
Joy Zunoedsoig ut peddy snosuejzuods 
wooy eM we 00:6 


UOISSES ydoey 
:Avsief MON Jo Sspueg 
edAj-puesg jo pue spoyjeyy 
“epeueD 
‘Das ‘uosuyor pue “QWIy “H “UM 
wiooy we 00:6 
30 


‘OD [99g 
sawpr pup Join ‘Ww pavmoy 
‘SOUT 
Puno repuy ut jo asp UO 


JANUARY 1958, MINING ENGINEERING—61 


Ad 
is 
A 
ie 
Ct 
va 
as 
& : 


MAN ‘440M “MH 
pup “oD peat [euoieN 
IL OU] ‘fajog pun ‘ueder “oD 
Sulu, ‘putysniny :inj[ng pue ‘uoly ‘10d 
-doD jo sapylng jo Zurjseoy sprjogon,y 


doy, A¥S we 00°6 

asi-aqgw 


‘epeuR) 
pue s[jog ut saddoD aqnjog 410; V 

jo JO pue dureg 

9VOZE JO [OOYDS OpelojoD “woolg 

JO 

wooed we 00:6 

sonbiuys0] MON 


ydoany 


papmoy uorssndieg jo serpnyg 
Jo 


uUDULLIDYZD 23.1085 
wooy we 00:6 


Buruiw 


WY ‘Oz ‘AVOSYNHL 


‘OD Surury ‘uayou 
wooljeg wid 00:2 


6uyj420¢ 


Buljoow ssoulsng puo 


pues uooU 00:21 


UOIsIAIg 


Wd ‘AVGSINGIM 


61 V6I8S 
“OD 
BIsoOIquUIy 94} UI S}Isodeaq wintueIQ Jo 
ppuog uintueip UI Man 


“I ‘d pue pAow 
yynog doy, we 00°6 
winyjAseg puo 


STV6I8S 
T80D puejs] “ur ‘aauqzunoy 
puDd upuaay ‘W ‘suIeag [BOD 
AWIYL Ul Surur jo asuaeyD ey} 
EIVETSS ‘OD [BOD 


doy, uuag we 00:6 


ZIVEISS “di0D 

ITV6I8¢ Jostey 
“VY Aq popayy se ustseq our] 


62—MINING ENGINEERING, JANUARY 1958 


4 
| 


wid 
UOISSES 


Wd ‘OZ ‘AVOSYNHL 


Tevozss 

6TV0Z8S 

jo pue usIseq oy} ul Ajeyes 

‘enyeuog pue uosueg ‘f 

doy, ure 00°6 
UOISSES 


STVOZ8S “OD Mog 
“ling umrueipg Joy sanbruysay, 
“Ul 
doy, uueg ure 00:6 
PUD 


aqwi-qaw 


PIVOZSS “OUT “OD pee] 

“ON ‘paay “5 pup ‘CO ‘pavvbaddo 

-esueyl Zutureyu0D saig jo 

ETVOZ8S “A105 [9293S OTT 

SZ VOSS 

YIOX MAN pup “ouy “oD 

pue snioydsoyg ut jo 


‘V ‘spueg Suysel emeyO piepueyg jo 
LIALI8¢ “OOSSY 
4oowsuig ‘§ ‘q :ainjng pue 
“OD Yse}0d “UOsiaid 
‘esoog Preyory pue Aey 
yynog doy, wid 


8d618S 
[80D 103 ado[s SA dryg 
JO sjsopD pue jo uostreduiop y 

‘OD TeoD pues, ‘sor pup 
“QUI [BOD SnouTuINzIg :19401S 

Sd618S 
TIMOd JO 94} Wolg YUM s}youeg 


UaULdIDYD “D pue esser 
yWon doy, uueg wid 


4618S “Ai0D 1993S ‘uosysupuay 
[901g 
‘fasqny ‘W ‘suotyeredag Aiq 
‘aoy “py “7 usta 
-10q MON pue Jo uoTjeIedeg 
‘soy Airey] pue preq 
doy, wid 00:Z 
pue 
quowidinbg ut spuary, UO 


agw 


JANUARY 1958, MINING ENGINEERING—63 


Sa: 


ay} JO yoea Aq sioded Arewuins 


‘OUI “OD pes] ‘Apoom 

‘OD Mod “uosiO 

‘OD prureuesD uBdlieury 

‘QUI ‘sjuaqoy 

oounrg 

‘OUT STINT “uvpsor 


‘uospyy 
sjiodxg Jo [oueg 
yynog doy, uueg uid 00:Z 
puo 


SPUR 


‘Buruoysiyy 


“9D 
Aor puow/finy pup upfioq 
a610aH Ayonjuey ul Zunjog jyooy 
jooy out snouTwinzig uo sjusulIedxq Zurpuog 
TROD Ul Ja}UNOD ysNq 
ywon doy, uueg wid 00:2 


UOISSOS 


“OD Aosuey ‘apary 

uyor ul Aey euler 
“PU 


PIAOSSS 
‘SPI[OS jo Zurysiem ut 
Jo Sujoney pue oewoyny 


doy, 44S wid 


us 
agw 


Tidozss 

‘saymoy “gq :senbruyoay, 

-BIpey Joy Jauuesog a10D ioydsoyg 

“AeA 

‘AeAINS 

“A ‘085 pud uosiapuy 
-pueg Ul speyy peonpuy 

JO 

jo ey} jo ApnIg 

“PI S1eqpun’] “HS 

pup Bsaqpuny supy 
-ItTy MeN 8 Zuryoune'y] jo pue 


‘prem “H pue soymey “H 


sonbiuys04 MON 
ydoen 


“OD ANYyd[ng 
Saqsog :saiQ ueqnD pue 
‘axel qouy ‘suojeredg Burury uedo 
TdOZ8S 


64—MINING ENGINEERING, JANUARY 1958 


ty 
> 


Fluorspar Mining 
in 


Hardin County, Illinois 


Total U. S. consumption of all grades of fluorspar in 1956 
was about 600,000 tons. About half this supply came from 


domestic sources. Hardin County production historically ac- 


ARGEST known fluorspar deposits in the world 
are mined in southern Illinois (Hardin County), 
and northwestern Kentucky (Crittenden County). 
Colorado, New Mexico, Montana, and Utah are the 
principal western sources in the U. S. 


Rosiclare Fluorspar District 


Hardin County, IIlinois 


The Rosiclare area is located in the southern part 
of Hardin County on the Ohio River where the Il- 
linois Central Rd. branch line terminates and pro- 
vides transportation. Fluorspar has been mined 
commercially in this area since 1870. Aluminum Co. 
of America and Rosiclare Lead & Fluorspar Co. are 
the two major producers in this area. Ozark-Mahon- 
ing Co. operates a concentrating plant in Rosiclare 
but the bulk of its ore is mined near the town of 
Cave-in-Rock. 

Geology: The deposits of the Rosiclare area are 
predominantly fissure filling type and have been de- 
veloped in a fault complex which trends northeast- 
southwest. Displacements on these faults range 
from almost 0 to 650 ft. Surface formations range 
from Fredonia lime in the footwall to Tar Springs 
sandstone in the hanging wall. 


This report is based on material used in conjunction with an 
AIME field trip sponsored by the St. Louis Section in cooperation 
with the following companies: Aluminum Co. of America, Fluor- 
spar Div.; Ozark-Mahoning Mining Co.; Minerva Oil Co.; and 


Rosiclare Lead & Fluorspar Mining Co. 


counts for more than 50 pct of the U. S. total. 


Prospecting: Because of the intense structural 
deformation, the area has been amenable to effective 
surface geological studies and prospect shafts. Dia- 
mond drilling is used for investigations in depth. 

Mining: Access to the Aluminum Co. of America 
mines is through the Main or Fairview shaft, which 
is 800 ft deep, with a winze to the 900-ft level. Min- 
ing levels are developed at 100-ft intervals. Ore is 


SISGINGS 

< FAIRVIEW 
SHAFT 


.” 


400 
SCALE IN FEET 


Mg -GOLCONDA Sh Mb-BETHEL Ss 
Mcy-CYPRESS Ss Mr - RENAULT Ls. Sh 
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Generalized relationship of major fault outcrops and surface 
rocks, Rosiclare district. 
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removed from the veins by a modified shrinkage 
stoping method where ore and walls stand well. By 
this method progress is made upward in the vein to 
form a large storage bin which is kept full until 
stoping is completed to or near the level immedi- 
ately above. Access to the top of the stope is through 
manway raises; access for mining is provided by 
drawing off some of the broken ore from time to 
time to form a working space between broken ore 
and the unbroken ore above. 

The material is moved to the shaft by track haul- 
age and is then hoisted by automatic skips to surface 
storage bins. Trucks transport the ore to the mill 
stockpile. 


Two major fault zones mined by the Aluminum Co. of Amer- 
ica at Rosiclare. 
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Generalized west-east cross section of Fairview and No. 4 
shafts, Aluminum Co. of America. 
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Alcoa Mill: After crushing, separation is accom- 
plished by the heavy-media section of the mill. A 
ball mill regrinds the enriched ore to a size suitable 
for flotation feed. 

Lead and zinc sulfides are removed and #leaned 
for shipment. Of the remaining material only the 
fluorite is recovered and further cleaned until an 
acid grade concentrate is obtained. This concen- 
trate (over 97% pct CaF, with less than 1 pct silica) 
is then filtered and dried, finely ground, and stored 
in bins. It is finally put into covered hopper railroad 
cars and sent to other Alcoa plants for eventual use 
in the aluminum reduction process. 


Cave-In-Rock Fluorspar District 
Hardin County, Illinois 


The Cave-in-Rock district is located in the east- 
ern part of Hardin County about 3% miles north- 
west of the town of Cave-in-Rock. Mining has so 
far been confined to an area about 1% miles wide 
and about 5 miles long, parallel to the Peters Creek 
fault. There are two major producers in this dis- 
trict, Minerva Oil Co. and Ozark-Mahoning Co. 

Geology: The surface formations in the area range 
from St. Louis and Fredonia limestones of the 
Meramec group to Caseyville and Tradewater of the 
Pennsylvanias. The formations dip to the northeast, 
parallel with the Peters Creek fault, about 5 ft in 
100 ft. The structures in the mineralized area south- 
east of Peters Creek fault are of small magnitude 
with displacements ranging from 0 to 20 ft. 

Orebodies: The orebodies of the district are flat- 
lying replacement or bedded types. Replacement 
occurs on three main stratigraphic horizons as fol- 
lows: 

1) Renault 
Bethel Ss 

2) Fredonia lime replaced capping formation 
Rosiclare Ss 

3) Sub-Rosiclare zone capping formation Fre- 
donia Ls 

Minerals contained are fluorspar, sphalerite, ga- 
lena, barite, and minor amounts of pyrite, marcasite, 
chalcopyrite and witherite. Calcite and quartz are 
the principal gangue minerals. 

These minerals occur in various combinations 
ranging from sulfide-free fluorspar as in Miner- 
va’s Crystal Mine, to the complex fluorspar-zinc- 
lead ore of the Ozark-Mahoning Co.’s W. L. Davis- 
Deardorff orebody. Germanium and cadmium are 
present in the zinc sulfides of certain mines. 

Mining: Orebodies are developed either by ver- 
tical shafts or, in the case of the shallower mines 
near outcrops, by truck inclines. 

Use of the room and pillar method results in an 
extraction of 80 to 90 pct. Drilling is done with jum- 
bos and one-man jackleg drills. Loading equipment 
consists of track mounted loaders, slushers, and 
various types of diesel-powered loaders. Haulage 
may be by rail or diesel trucks. 

Hoisting is by the Tri-State type of can hoist, 
caged cars or skip—the trend is toward skip hoist- 
ing. Electric power is supplied by REA (Rural Elec- 
trification Administration) through a 69,000-v sys- 
tem which crosses the district. 

On the surface, contract haulers are employed 
where necessary. Crude ore or concentrates are 
moved on state roads. Connections from mines or 
concentrating plants are over county or private 
gravel roads. 


lime replaced capping formation 
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Milling, Minerva plant No. 1: 


This all-flotation 
mill, erected in 1943, treats 275 tpd of complex zinc- 
fluorspar ore which is hoisted from the adjacent shaft 
of Mine No. 1. 


After primary crushing at the shaft bottom, ore is 


hoisted to a surge bin over the secondary jaw 
crusher. Some mine surplus can be withdrawn or 
added at this point. After screening, third-stage 
crushing is done by a Pennsylvania impactor. Ball 
mill feed is reduced to —%% in. and grinding is held 
to approximately 80 pct through 200 mesh. Four 
ball mills operate on various sizes. All material 
passes through the zinc flotation circuit. The zinc 
concentrate contains approximately 1.0 pct cad- 
mium and 0.03 pet germanium and is barge-loaded 
at Cave-in-Rock for movemeni to the smelter via 
the Ohio River. 

The fluorspar circuit is fairly complicated and is 
often altered to suit ore changes and product de- 
mands. At different points the following grades of 
fluorspar concentrate are taken off and stored sep- 
arately in froth storage tanks, prior to filtration 
and drying: acid grade, 97 pct; CaF, No. 1 ceramic, 
95 to 96 pct; glassmaker’s special, 92% to 94 pct; 
and No. 2 ceramic, 88 to 90 pct. All grades are sold 
in both bag and bulk form. 


MAJOR FLUORSPAR USES 


Steel Industry: In gravel or pellet form, fluor- 
spar acts as a flux for steel-making in the basic 
open hearth furnace. 


Aluminum Industry: Finely ground fluorspar 
is the basic compound in the manufacture of 
synthetic cryolite, a sodium aluminum fluo- 
ride. This electrolyte is essential in reducing 
aluminum from its oxide form. 


Ceramic Industry: Fluorspar is used in the 
manufacture of opalescent, opaque, and col- 
ored glasses, porcelain enamels, facings for 
bricks, and as a bonding agent in emery wheels. 


Chemical Industry: Fluorspar yields hydro- 
fluoric acid when reacted on by sulfuric acid. 
This fuming liquid, in turn, is an important 
compound in the manufacture of refrigerants, 
the pressurized gas (Freon) for aerosol con- 
tainers, and resins for fluoro-plastics. Other 
expanding uses of the mineral and its deriva- 
tives include high octane gasoline production, 
uranium fluorides for the atomic energy pro- 
gram, and production of high energy fuels. 


DOMESTIC CONSUMPTION 


1950 1951 1952 1953 1954 1955 


Steel 241 276 273 287 196 242 
Ceramics 61 69 69 76 59 65 
Chemicals 70 89 108 130 115 131 

Total 426 497 520 586 480 550 
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Formations of the Cave-in-Rock district, Hardin County, Ill. 


Minerva maintains a large assay and metallur- 
gical research laboratory and builds much of its own 
mining equipment. 

Crystal Mill, Minerva Oil Co.: This versatile con- 
centrator can produce metallurgical gravel and 
ceramic and acid grades of fluorspar, and also in- 
corporates a lead and zinc flotation section. The 
heavy-media section can handle 800 tpd when mak- 
ing gravel spar. Minus ten mesh material goes to the 
flotation section. A 7-ft heavy-media separator is 
employed, and is also used as a pre-concentrator on 
low grade ores. Most of Minerva’s acid grade is pro- 
duced here because ores from the adjacent Crystal, 
Victory, and Benzon mining operations are free- 
milling Fredonia limestone replacement. 

Ore is brought directly from the mine faces, 
through sloping diesel truck adits, to the crusher 
station on the hillside above the mill and the ore 
passes through three crushing stages before reach- 
ing the heavy-media plant. 

Milling, Ozark-Mahoning Co.: This plant is lo- 
cated on a spur of the Illinois Central Rd. at Rosi- 
clare, Ill. The ores are delivered to the crushing 
section by 18-mile truck haul and dumped into one 
of four receiving hoppers. The mill employs a jaw 
crusher followed by vibrating screen and Symons 
cone crusher to reduce the ore to —% in. Primary 
grinding is handled by three conventional ball mill- 
classifier units. 

The flotation section consists of three circuits: 
lead sulfide, zinc sulfide, and fluorspar. Both acid 
and metallurgical grades of fluorspar are produced. 
The sulfide concentrates, in the form of filter cake, 
are loaded into box cars for rail shipment. Concen- 
trates from the fluorspar circuits are sent to the 
drying section where the acid grade material is 
filtered, dried in rotary kilns, and elevated into dry 
storage bins or a railroad car loading hopper. Ship- 
ment is in bulk or in paper bags. Metallurgical grade 
filter cake is pelletized prior to shipment to the 
steel industry. 
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Evolution and Organization of a 


Mining Research Program 


by Marling J. Ankeny 


INING research in the U. S. today is indeed com- 

plex, whether it involves the Government, a 
small private concern, or a large one. And it promises 
to become more so, despite great advances already 
made in developing equipment and technology. 

The U.S. Bureau of Mines is committed to place 
greater emphasis on mining research as expressed in 
a recent policy statement to Congress on the “Long 
Range Minerals Program,” by Secretary Fred A. 
Seaton, quoted above. 

While the Long-Range Minerals Program was 
being formulated, those in the USBM were not 
treading water but, to put it candidly, they were 
learning new strokes. They made a frank appraisal 
of past work at the USBM and of the program now 
under way. They also looked into the future, guided 
by the decision that the Bureau would try to serve as 
many people as possible, avoid duplicating efforts by 
industry, and likewise avoid becoming consultants to 
individuals. 

In 1956 the U. S. produced about $17 billion in 
minerals of all classes, including liquid and solid 
fuels, metals, and nonmetals, valued at mines. The 
segment of the industry discussed here includes 
only coal, metals, and nonmetals. 

The value of these minerals is estimated at $7.9 
billion, distributed as follows: $2.6 billion for coal, 
$2.0 billion for metals, and $3.3 billion for nonme- 
tallic minerals. 


M. J. ANKENY is Director, Bureau of Mines, U. S. Department of 
the Interior, Washington, D. C. 

This article is based on a talk given by the author before a 
luncheon meeting of the Society of Mining Engineers of AIME at the 
Southeastern States Mining Conference, October 1957. 
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The U. S. mines about 525 million tons of coal, 
850 million tons of nonmetallics, and 250 million tons 
of metallic ores annually, or an aggregate of 1.625 
billion tons. About 500,000 employes are engaged in 
extracting these minerals. 

It is obvious that before a program can be devel- 
oped the field must be defined and understood. If 
mining is to be considered as a composite, it should 
be possible to recognize where the process begins 
and where it ends. 

In this analysis the USBM has considered that the 
process begins after the mineral discovery has been 
made and the geologic setting determined and after 
there is some degree of certainty that the deposit 
can be mined economically. 

It is considered that the mining process ends with 
delivery of the raw mineral to a plant for grade 
improvement. In special cases some preparation— 
such as crushing, screening, and cleaning—might 
logically be considered part of the mining process. 

The composite mining process can be divided and 
subdivided in many ways. The main problem here 
is to divide it in a manner that will be helpful in 
evolving and organizing an integrated research 
program. For this purpose, there appear to be four 
natural divisions of activities—preparatory func- 
tions, direct mining functions, supporting mining 
functions, and comprehensive functions. 

In the category of preparatory functions, the min- 
ing engineer is interested in collecting the informa- 
tion required to enable him to determine the eco- 
nomic rate of production, design development work- 
ings and mining methods, select equipment, and 
design the mining plant. He needs more exact infor- 
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A long-range research program must also concern itself 
with the development of improved mining and processing 


methods in order that lower-grade reserves may be brought 
into production. The program within this field will be directed 
toward the elimination of elaborate and costly supporting 
structures in mines, toward the development of continuous and 
automatic methods of extraction in order to achieve greater 
efficiency, and toward the solution of problems of material 
handling and transportation in order to lower the cost of 
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mation on the character and setting of the mineral 
deposit than usually is obtained by prospecting. 

Research in this field would be concerned with 
devising and improving techniques and instruments 
in order to obtain more accurate engineering data 
that will enable the engineer to pre-design the mine 
and plant. 

Direct mining functions, comprising the second 
phase of the mining process, include drilling, frag- 
mentation, loading, transportation, and ground 
stabilization and control. These are familiar terms, 
except probably the last. Ground stabilization in- 
cludes any natural or artificial method of support to 
prevent failure of the rock, and control refers to 
the methods of handling caving or subsiding ground. 
The research program in this field would parallel 
these functions and would be concerned with the 
mechanics of both equipment and rock. 

The third major division of the mining process 
includes all of those special functions required to 
support the exploitation of a mineral deposit—ven- 
tilation and air conditioning, energy distribution 
and utilization, communications and control sys- 
tems, water supply and control, and repairs and 
maintenance of equipment. Problems related to 
these functions would be the subject of research in 
this field. 

The fourth major division includes the overall 
aspects of the mining process such as management, 
general engineering and geology, health and safety, 
and office and supply services. 

A parallel division of the research program, com- 
prehensive investigations, is primarily concerned 


with either broad studies covering the entire mining 
process or some major part of it. It also includes the 
major tools available to the research engineer in 
appraising and evaluating the entire process or 
some part of it. These comprehensive investigations 
include health and safety research, mining methods 
and practices studies, development of mining en- 
gineering principles, development and application 
of industrial engineering and operations research 
techniques to mining, development and application 
of statistical methods to mining, and mining engi- 
neering economics. 


Health and safety research and studies are inte- 
gral parts of all direct and supporting mining func- 
tions where recognized hazards exist that can be 
reduced or eliminated. 


Studies of mining methods and practices were 
actively pursued by the USBM before World War 
II. This activity has been resumed during the past 
two or three years. It comprises the collection of in- 
formation on practices and performance at operat- 
ing mines and publication of these data in circulars. 


The objective of mining research, particularly ex- 
perimental research, is to produce data that can be 
set up in formulas or stated as a hypothesis or rule 
the practicing mining engineer can use in planning 
and executing his work—for example, laying out a 
drilling round, determining a mining level interval, 
determining the relation between rate of advance 
and rotation, thrust, torque, and other variables in 
drilling. This activity has been termed development 
of mining engineering principles. 
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The terms industrial engineering, operations re- 
search, statistical mathematics, and engineering 
economics are too well established to require ex- 
planation here. Research by the USBM in these 
fields would be directed toward developing them as 
tools for the practicing and research engineer to use 
in appraising technical data and mining operations. 

In the process of evolving a mining research pro- 
gram, it soon became apparent that there are a 
number of functions as important to an integrated 
mining research organization as an analytical labor- 
atory is to metallurgical research or a machine shop 
to a mining operation. These have been termed 
technical services for mining research organization. 
They include physical properties of rock testing, 
electronic and instrument development, engineer- 
ing design, and model preparation and testing. 

Another look at these outlines of the mining proc- 
ess and the mining research program emphasizes 
the fact that their technology differs from that of 
other research fields of the mining industry, such 
as fuels technology or metallurgy. Basically, the 
mining processes are concerned with the science of 
physics and, more specifically, the branch of me- 
chanics in physics, rather than with chemistry. 

Who then are these research people who must 
come forth with equations and theories and recom- 
mendations that sometimes appear contrary to age- 
old practices and customs? 

At the outset, their educational backgrounds must 
be radically different from those engaged in other 
fields of research in the mineral industries. Our 
failure as mining engineers to recognize basic dif- 
ferences between research in mining and other 
fields of the industry may have been a considerable 
factor in slowing the progress in mining research. 


Those who studied mining engineering “X” years 
ago were told that mining engineering was a com- 
bination of most other engineering professions. The 
mining engineer was supposed to be a jack of all 
trades—a civil, mechanical, electrical, and hydrau- 
lic engineer, among others. He was also to be a 
chemist, surveyor, draftsman, business administra- 
tor—a sort of general practitioner. 

Over the years, especially since World War II, 
mining has become much more competitive and 
diversified. It is the feeling of many that the day 
of the general practitioner is about finished except 
in top positions where he can employ specialists to 
handle specific projects. 

So it is with mining engineers devoted to research. 
They must be willing to specialize and, as in the 
USBM, to study constantly so they can keep abreast 
of the latest scientific and engineering developments 
in the field and in the laboratory. 

This need for specialization, brought about by 
the complexity of mining, affects the pattern for a 
research organization. It suggests that the organi- 
zation should comprise groups, each concerned 
with one or more functions of the research program. 
The functions for which each group is responsible 
should be closely related technologically. 

Each group should comprise engineering, techni- 
cal, and scientific skills adequate to cope with all 
the problems related to the functions for which 
the group is responsible. The functions of each group 
should be broad enough to permit employment of 
full-time specialists. Means should be developed 
for coordinating the research efforts between the 
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various groups and between the aggregate groups 
and outside research. 

There are many ways of organizing to conduct a 
completely integrated mining research program. An 
idealized mining research organization—not neces- 
sarily the one it is hoped will be developed in the 
USBM, but certainly the one to strive for—would 
be divided into several groups specializing in general 
engineering, drilling and fragmentation, ground 
stabilization and control, hydraulics and hydrology, 
ventilation air conditioning and pneumatics, and 
mechanics and electricity. 

General engineering would include mining engi- 
neering and health and safety engineering. These 
two groups are the only ones that are made up es- 
sentially of general practitioners. The mining en- 
gineering group would be concerned with mining 
methods and practices studies, engineering evalu- 
ation of technological information collected from 
outside and within the USBM and overall correla- 
tion of research developed by the specialized 
groups. 

To perform properly the functions indicated, the 
mining engineers must be familiar with the en- 
gineering tools required in their evaluation work 
or else employ specialists in industrial engineering, 
statistical mathematics, cost engineering, engineer- 
ing economics, and probably others. 

Similarly, the health and safety engineering 
group would be concerned with collecting and dis- 
seminating information on health and safety prob- 
lems aimed at reducing or eliminating hazards and 
correlating the technological information resulting 
from health and safety research in the specialized 
groups. 

The skills required in a drilling and fragmenta- 
tion research group would comprise at least physics 
(mechanics) and mechanical and chemical engi- 
neering. 

The ground stabilization and control group could 
be subdivided into a rock mechanics team, which 
would be concerned with the mechanics of stable, 
caving, and subsiding ground, and an artificial sup- 
port and stabilization team. The skills required in a 
ground stabilization and control group would in- 
clude physicists, mining engineers, electronic techni- 
cians, an instrument maker, and probably a mathe- 
matician and mechanical and civil engineering sup- 
port. 

Mining presents enough problems and potential 
problems related to hydraulics and hydrology to 
justify the organization of a specialized laboratory 
to cope with them. Hydraulic mining and transpor- 
tation and water control in many mines are some of 
the problems. Hydraulic engineering, hydrology, 
physics, and probably mechanical engineering are 
skills required for this activity. 

Ventilation, air conditioning, and pneumatics is a 
specialized field of engineering closely associated 
with health problems. The need for specialization 
on research in this field has long been recognized. 

The USBM fully realizes that it has little justifi- 
cation for attempting to develop equipment for in- 
dustry except in very unusual circumstances. How- 
ever, the many other problems related to the 
safety, choice, maintenance, repair, and operation 
of mechanical and electrical devices justify con- 
sidering a special group to conduct research in this 
field. Mechanical and electrical engineering, sup- 
ported by industrial engineering at least, would be 
required in this activity. 
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Mining Sections 


EVERAL years ago Pittsburgh Consolidation 
Coal Co. intensified efforts to combat the hazard 
of mine fires. The program consisted of three parts 
in the order of likely accomplishment: 

1) Purchase and installation of newer and more 
practical fire fighting equipment. 

2) Establishment of trained fire fighting teams 
at every mine plant. 

3) A drive to remove the causes of mine fires. 
Experimentation with alternating current on sec- 
tion equipment is a major development in this part 
of the program. 

Use of alternating current to power mining 
equipment had been recognized as being most prac- 
tical from the standpoint of safety. A means to re- 
place the d-c traction motor is all that has delayed 
complete section mechanization with a-c power. 

A shuttle car powered with a constant speed 
motor was placed in experimental use in 1952 and 
developed to its present design about a year ago. 
This shuttle car is the type placed in production 
with other section components at the Williams mine, 
Harrison County, W. Va., Nov. 6, 1956. 

The conventional mining section consists of a cut- 
ting machine, loading machine, roof control unit, 
hydraulic-type car spotter, portable rockduster, and 
two shuttle cars. All are powered with 440-v squir- 
rel cage motors. 

The power distribution system that was adopted 
features a grounded neutral with current limiting 
resistors in both high and low voltage circuits. All 
circuit breakers are equipped with ground trip de- 
vices, and in the low voltage circuit ground tripping 
is selective. 

Production experience on the a-c section has been 
satisfactory. Until very recently the panels mined 
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with this equipment have been driven around nu- 
merous gas well blocks and finally into a mined sec- 
tion that had been afire in December 1954. At pres- 
ent the panels are being driven according to stand- 
ard projections, and it is expected that section per- 
formance will improve materially. 

Even though initial mining with the a-c equip- 
ment followed an off-standard projection, perform- 
ance data was on par with a d-c equipped section. 
The a-c equipped section showed the lowest cost 
per ton when compared with all other sections 
within the mine, no doubt because maintenance 
costs were 20 pct of the average for all other sec- 
tions. 

Maintenance costs for the a-c section were, for 
the most part, for cable repair and replacement. 
Machine delays were of very significant duration 
and about 75 pct of the lost time could be charged to 
cables. 

There is one important explanation for this high 
percentage of machine downtime attributed to cable 
faults. When the program was set up it was made 
mandatory that machine operators check the trail- 
ing cable-ground wire continuity at least once each 
shift. Also, maintenance personnel were required to 
inspect contactor compartments weekly and, as part 
of this routine, impose an actual ground fault on 
the machine to test out the ground fault relay at the 
load center. The high percentage of down time 
charged to cables is indicative of an enforced test 
routine. Operating personnel are slowly becoming 
cable conscious, and this is surely a step in the right 
direction. 

Any test routine that includes the personal ele- 
ment is fallible. Trailing cables and load centers 
should be designed, therefore, to incorporate a sys- 
tem of continuous ground circuit testing so that a 


(Continued on page 75) 
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A-C Underground Power Distribution System 
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Manufacturer's diagram shows surface power transformers, 
current limiting resistor in neutral of secondary winding, 
ground current transformer, control transformer, oil circuit 
breaker with ground relay, overcurrent relays, undervoltage 
device, and a ground checking device that continuously 
monitors the ground wires in the high voltage cables to the 
power center. 
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The power center is a 300-kva unit substation, 4160/7200 v 
to 480 v, transformer windings connected delta-delta. A 
ground-current limiting resistor limits ground fault current to 
15 amp. 


The low voltage load centers on either side of the loading 
point each provide six circuits having separate breakers 
with ground trip, overload, and undervoltage protection. 
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Power System and Mining Plan 
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Tor-Kar with 30-hp motor. Hydraulic pump unit for car spotter, 20-hp. 
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Safety is primary design consideration 
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circuit protection, it seemed desirable 
that phase-to-phase faults in trailing 
MAIN TRANS cables be eliminated, see below. 
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Safety Features of Resistance-Grounded Neutral 
Power System 
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MINING UNIT 


DIAGRAM A: First fault at X:, phase C is at ground 


potential. Voltage from A or B phase to ground is full ¢ 
to @ voltage. The unit may continue to operate under this 
condition. 

A second fault at X. on the machine frame: Case 1— For 
a unit with frame resting on pavements the fault path is of 
relatively low impedance. Fault approaches short circuit 
value. Case 2—For a unit mounted on rubber tires the fault 
path has high impedance and the fault current is corres- 
pondingly low. However, a man contacting the machine frame 
constitutes a parallel path to ground and could easily re- 
ceive a fatal shock. 


DIAGRAM 8: R is a ground current-limiting resistor of 
18 ohms. G is ground wire in cable; for 20-amp carrying 
capacity, ohms resistance for 500-ft cable 1. Resistance 
ratio is 18:1. 

On solid ground (as in case 1 above) maximum voltage 
drop from machine frame to ground side of resistor is 1/19th 
the value of line to neutral voltage of transformer sec- 
ondary. On 480-v equipment, a man would be exposed to 
15-¥ potential when contacting faulted frame. 


Trailing cable a-c mining equipment was designed so that 
cable faults would be ground faults so that arcing currents 
along the exposed cable between the load center and unit 
would be limited to 15 amp, and yet not have desired fea- 
ture complicate repairs to cable. Specifications: 600-v in- 
sulation; power conductors, 133 strands; ground conductor, 
shaped basket-weave copper sleeving, conductor to carry 
20 amp, continuous rating; insulation and jacket material 
to conform with specifications for type G cable. 
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Fig. A—Power system having a wye-connected secondary with 
the grounding conductor connected directly to the trans- 
former neutral. A phase to ground fault results in high fault 
current (138 amp) and a correspondingly high voltage drop 
over the ground wire (138 v). Fig. B—Grounding with wye- 
connected secondary having a current-limiting resistor in 
the grounded neutral at the transformer. On a three-phase 
440-v secondary connected as shown with a 25-ohm neutral 
resistor, the current is limited to roughly 10 amp and the 
voltage drop is 10 v. The value of current is adequate for 
operation of a circuit breaker trip device and the shock 
hazard has been practically eliminated. 
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Comparison of motor costs. 
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(Continued from page 71) 


broken or seriously weakened ground wire will de- 
energize the circuit breaker to which the cable is 
connected. 

Cable connector key interlocking is also required 
with the first outby load disconnecting device. It 
will be necessary to police an installation tem- 
porarily to prevent personnel from resorting to 
short-cut methods, but when they are educated to 
the seriousness of such practices, there should be no 
further problem. 

As a final word of caution, always strive to insure 
that the grounding circuit is maintained in first 
class condition and is continuous to the ground 
limiting resistor and transformer neutral. 

In summary it can be said that the future for ap- 
plication of alternating current to power equipment 
in underground coal mining holds much promise. 
Certainly, the limited experience with the system 
here described does not provide enough data for 
comparison with d-c systems and equipment in 
which the experience spreads over several decades. 
However, a well planned a-c system does provide: 

1) Very considerable reduction in fire and shock 
hazards. 

2) Correct operating voltage at the equipment. 

3) Low voltage lighting on the mobile equip- 
ment with the inherent advantage of good lighting 
and long lamp life. 

4) From the power center, a source of a-c volt- 
age suitable for operation of a fluorescent lighting 
system on the mining section. 
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A Comparison of 


N striking contrast to American mining engineer- 
ing schools, in Europe a new president, known as 
the Rektor Magnificus, is elected each year or alter- 
nate year. An exception is Italy, where election is 
for a period of three years. The Rektor, who is 
elected by the full professors, must also be a pro- 
fessor and full-time member of the faculty. In most 
cases there is a Senate, composed of 5 to 14 full pro- 
fessors, some elected and some appointed, which 
controls the Rektor in policy decisions, but in some 
institutions there is no such controlling body. 

In the same way deans for each faculty or college 
are selected at the same intervals from among the 
full professors concerned. 

It is difficult for Americans to understand how 
a large or even a small institution can be governed 
in this way, how continuity of policy is obtained, 
and how at times the Senate can avoid selecting a 
man who may be a great teacher or scientist, but 
one entirely lacking in administrative talent and ex- 
perience. The fact remains that it is done and, the 
writer believes, done well. 

Discipline and Control: Under the European sys- 
tem there is no control over attendance at lectures. It 
is assumed that the students are mature and have 
developed a sense of responsibility. One professor 
stated that at his institution attendance at lectures 
averages 50 pct, and another estimated that for his 
own lectures the figure is approximately two thirds. 
An exception to this rule is Italy, where in some 
courses, at least, attendance is compulsory. 

As a general rule no examinations or quizzes are 
given during the course. Before the beginning of 
the third year some 14 oral examinations are given, 
covering the work of the first two years. After the 
fourth year and after the diploma-thesis has been 
accepted, final oral examinations are given on the 
last two years’ work. Sweden and Italy are excep- 
tions, giving examinations during the fall following 
the completion of each academic year. In Italy the 
school year is not divided into semesters. All courses 
are laid out for the full academic year and consist 
of three lectures per week as well as one afternoon 
of exercises or laboratory work. 

Academic Preparation: In most of the countries 
the author visited, elementary and secondary prep- 
aration consists of 13 years of schooling, usually six 
days per week, rather than the 12 years of five-day 
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U. S. and European Engineering Schools 


by L. J. Parkinson 


weeks offered in the U. S. Studies indicate that the 
intellectual level of European freshmen corresponds 
to that of U. S. juniors. 

It is here that the greatest difference exists be- 
tween European and American universities. Their 
students arrive having a sound preparation in Latin, 
their own language, and one foreign language. They 
are well prepared in the world’s great literature, in 
philosophy, history, physics, chemistry, and mathe- 
matics. In mathematics they have usually completed 
analytical geometry, plane and spherical trigonome- 
try, and what is termed college algebra in the U. S. 
They also have some training in differential calculus 
and the concept of the infinitesimal. 

Since these students have already absorbed a 
sound knowledge of the humanities and have de- 
veloped the habit of study, European universities do 
not have to waste precious time, which averages 
closer to five than to four years, in teaching what 
should have been taught in secondary schools. 

In Germany the boy who wishes to enter the min- 
ing course at a technical university must first spend 
one year on underground work on practical assign- 
ments under the direction of government engineers. 
The boy is probably 20 years old when he begins his 
freshman year. 

Average Academic Load: In view of the different 
approach to presentation of courses, it is probably 
not possible to make a direct comparison with the 
academic load in American schools, but the average 
required load in European schools the writer visited 
is as follows: 


Exercise or 


Laboratory 
Lectures Hours Divided Total Load 

School Per Week by Three (Credit Hours) 

A 14.9 5.6 20.5 

B 17.7 42 21.9 

Cc 16.0 3.2 19.2 

D 19.9 3.7 23.6 

F> 21.0 4.0 25.0 

GJ 
Averages 18.9 42 23.0 


E, F, and G are Italian institutions where the 
course is a common one to all, as it is prescribed by 
law. On paper the courses at the different schools 
are exactly the same, but the professors are able to 
vary the content considerably. It should be men- 
tioned that a few hours of petroleum engineering are 
included in all the above mining courses. 
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Mining students per 100,000 popula- 
tion (Germany, Italy, Sweden, Austria). 
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Mining students per million tons of 
annual ore production. 


7.0 


Average load in semester hours. U. S., 
13 schools; Europe, 7 schools. 


U.S.A. | U.S.A. U.S.A. 18.6 
| 
| | | = 


These notes refer to the training of mining en- 
gineers only and not to the general training of 
engineers for the mineral industries. Petroleum 
engineers, geologists, and physical metallurgists 
are specifically excluded. 

Included in the comparison are seven European 
mining schools, two in Germany, three in Italy, 
and one each in Sweden and Austria. 


It is to be noted that the average is considerably 
higher than the American norm. 

Percentage of Applied Courses: There is still no 
precise definition of what this term means, but it is 
agreed that an applied course is one in which the so- 
called how is stressed rather than the why. However, 
the writer broached the subject in the same way to 
each of the professors interviewed and has attempted 
to reduce their replies to a common base. The figures 
for percent of applied courses in the curricula are: 
School A. 

Twenty to twenty-five percent. Corresponds 
roughly to one year of the four and is about the same 
as the average American figure. 

Schools B, C, and D. 

Forty percent. The third and fourth years are 
almost all applied courses, but as most such courses 
involve some knowledge of basic sciences and fun- 
damental engineering, the figure has been arbitrarily 
reduced from 50 to 40 pct. 

The time devoted to the principal applied branches 
is as follows: 


An American 
Schools B, C, and D School (C.8.M.) 
Semester Semester 
Hours Pet Hours Pet 


16 
100 


Thus they give relatively less geology than U. S. 
schools and slightly more of the other two branches. 
Schools E, F, and G 

Twenty-five percent of a five-year course. The 
course is really one in geological engineering, since 
only 4 hr each are devoted to mining and to metal- 
lurgy, whereas 24 hr are spent on geology. 

To a greater extent than American institutions, 
schools B, C, and D certainly stress instruction in 
applied or empirical courses. For example, time 
spent in erecting and testing boilers and courses in 
testing of equipment; checking of mining supplies 
such as steel, cement, and wood; and repair of min- 
ing machinery underground are not found in Ameri- 
can curricula but are considered by Europeans to be 
of primary importance. 

Possible Changes in Curricula: The full profes- 
sors interviewed expressed their views as follows: 
School A 

Perhaps there should be less emphasis on such 
subjects as mining methods and more on the fun- 
damentals of drilling, including the mechanics of 
rock breaking. 

School B 

Less work on geology, less on mineralogy, less on 
ore deposits. More engineering basic sciences—math- 
ematics, mechanics, thermodynamics, and physics. 
More mine economics. 

School C 

Less work on geology, mineralogy, ore deposits, 

and petroleum. Fewer courses in public and civil 


TOP: These two buildings constitute the Mining Engineer- 
ing Quadrangle at the Aachen Technical University, where 
approximately 500 students are enrolled in the 4-year 
mining engineering course. CENTER: Two views of mine ven- 
tilation laboratory at Aachen Technical University. 


Model of the new group of buildings of the School of Mines 
at Caglieri, Sardinia. Building is partially completed. 
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law. More time should be spent on the basic sciences, 
mechanics, and design and on mining methods. 


School D 
The professor of mining was absent. 


Schools E, F, and G 

General agreement that the curriculum common 
to the three schcols requires severe overhauling, as it 
was fixed by legislation many years ago. Each 
branch of engineering has so expanded during the 
past 50 years that the prescribed course of study 
today is tremendous. Almost no one completes it 
during the five-year period. Some fields of study 
should be eliminated and in general there should be 
more specialization. The three professors are in 
agreement that the curriculum is too theoretical. 

It will be seen, therefore, that educators in Europe 
are no more unanimous in their views than teachers 
are in America. There does seem to be general 
agreement that less geology should be given. This 
no doubt reflects the mature stage at which the min- 
ing industry finds itself in Europe, where there is 
less exploration left to do than there is in the U. S. 


Comparative Number of Mining Students: The 
four European countries considered here have an es- 
timated total of 1930 mining students and a com- 
bined population of 112 million. The average num- 
ber of such students per 100,000 population is 1.72. 
In the U. S., with a population of some 167 million, 
there are aproximately 1000 mining students accord- 
ing to recent data, or 0.60 student per 100,000 pop- 
ulation. The European figure on a per capita basis 
is almost three times that of the U. S. Austria, with 
a figure of 4.5 students per 100,000, or nearly eight 
times the U. S. rate, is perhaps overproducing min- 
ing engineers. A number of their graduates find 
work in other European countries. 

Perhaps a better index figure is the number of 
mining students per million tons of ore handled an- 
nually. The figures the writer has obtained are from 
F. Friedensberg’s annual mining review and do not 
include tonnages for sand, gravel, clay, limestone, 
stone, petroleum, and gas. On this basis the Euro- 
pean figure is 7 students and the U. S. figure is 1.7 
per million tons, and Europe is producing engineers 
at about four times the U. S. rate. 

The writer can offer no explanation as to why 
there should be such a great difference in student 
interest between the two continents, but obviously 
the opportunities in other lines are better here, or 
the advantages of being in the mining industry in 
Europe are relatively greater. 


School Contacts with Industry: The writer's 
strong impression is that relations between- Euro- 
pean mining schools and their national mining in- 
dustries are much closer than here. A partial ex- 
planation of this may be that there are fewer but 
larger schools in Europe. In Sweden, for example, 
there is only one mining school, which graduates all 
the mining engineers practicing in that country. 
Naturally, with a loyal body of alumni literally con- 
trolling the industry, it is to be expected that the 
school will enjoy universal entrée and support. In 
Germany, with nearly 1500 mining students, there are 
but three schools and in Austria only one. Here in the 
U. S. there are 28 accredited schools, most of them 
extremely small and hard up for students, and all 
competing for the attention of the industry. 

It also appeared that the mining professors over 
there carry more weight and have more influence in 
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industry than is the case here. Nearly every one of 
them with whom the writer came in contact is a 
director of two or more mining companies and does 
a good deal of consulting work for industry. One of 
them is actually the general manager of a group of 
mines, but is at the school for part of at least three 
days for lectures. Another maintains a second home 
in a large nearby mining district and spends his 
weekends there, where he is a consultant and com- 
pany director. 


The Lesson Learned: Although the differences be- 
tween European and American educational systems 
are many, the writer’s strong impression is that the 
fundamental difference is the preparation of stu- 
dents entering the university. If the U. S. is to profit 
from the European system, the place to begin is the 
secondary school system. Recently when a group of 
American engineering educators recommended in a 
carefully studied report that about 20 pct of the 
work in U. S. engineering schools be devoted to the 
humanities, they missed this point, namely, that 
such subjects should have been covered in the sec- 
ondary schools. 

Instead of reducing the time available for the 
teaching of engineering, surely we should have the 
courage to insist that the work designed to give the 
student a broad background be handled in the sec- 
ondary schools, as it used to be. Let American 
parents generally make it plain to the pedagogues 
that in the U. S. secondary system subjects such as 
personality development, group adjustment, and 
basketweaving should have no place—or should at 
least be limited to students who have no intention of 
doing work in engineering at the university level. 

Adoption of the European system of deciding at 
the age of 12 or 13 whether the student is to go on 
to higher educational levels or to be trained in an 
institution of the basketweaving type should be con- 
sidered. Unfortunately such a procedure today is 
believed by many to be undemocratic and un-Amer- 
ican. Americans should think carefully on this score: 
the technical schools of American universities should 
not join in being high-level high schools where stu- 
dents must be taught grammar and spelling, where 
hardly anyone knows a foreign language well 
enough to understand and profit by the thoughts 
expressed in foreign technical literature, and where 
mathematics is largely forgotten as soon as credit in 
the course is obtained—although the students expect 
to become engineers because of the money-making 
potentialities of the profession. 

The second important point to be underlined is 
that in Europe there is a well defined distinction be- 
tween the education of a scientist and that of an en- 
gineer. The training a scientist receives in America 
is similar to that given in Europe, almost entirely 
devoted to the theoretical aspects of the sciences; 
the differences, as noted above, are in degree of 
preparation. In Europe the education of an engineer 
is generally half theoretical and half applied, where- 
as in America it is about three parts theoretical to 
one part applied. 

Let the U. S. preserve this same distinction be- 
tween two different educational objectives—the 
scientific, conducted largely at the graduate level, 
and the engineering conducted on the undergraduate 
level. There should be no attempt to develop a hy- 
brid scientist-engineer. Rather, it should be left to 
nature to provide the occasional genius who meets 
this description. 

(Continued on page 80) 
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photographs courtesy L. J. Parkinson 


SWEDEN: 


The administration building of the Royal Institute of Technology, Stockholm, is shown at left. Views center and right are of the 
buildings and gardens from within the campus. 


GERMANY: 


Aerial view, left, shows the old Harz Mountain town of Clausthal-Zellerteld, with the Bergakademie in middle foreground. More than 
500 students are enrolled in the mining engineering course at the famous old Bergakademie, whose administration building is 
shown at right. 


ITALY: 


“Even around a mine Italians consider the artistic and esthetic side. What American engineer would recognize this (left) as a 
mine headframe?” Property shown is the Montevecchio lead-silver operation on the island of Sardinia. View at right shows one 
of the headframes and the treatment plant at Montevecchio. 
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Organization and Curriculum of One 
European Mining School 


This school is one of four comprising a technical 
university—schools of general sciences; architec- 
ture, construction, and civil engineering; electrical 
and mechanical engineering; and mining and metal- 
lurgy. The school of mining and metallurgy has a 
mining department, a mine surveying department, 
and several metallurgy options. 

In the mining department there are six full pro- 
fessors, each to some extent autonomous, who re- 
port directly to the dean of the school. They are as 
follows: mining, ore dressing, surveying, geology 
and paleontology, mineralogy and ore deposits, and 
machinery. 

Of the six professors, details will be given only in 
regard to the mining professor, who has 11 academic 
helpers, two secretaries, and a master mechanic. 
Seven of the academic helpers are part-time men 
from industry and are rated as assistant and associ- 
ate professors. Some are paid and others are honor- 
ary. 

The remaining four academic men would be called 
fellows inthe U. S. They are young men having at 
least a diploma in engineering who are working for 
their doctorates, or perhaps already have them. 
They serve as laboratory assistants, go over about 
250 theses per academic year, follow all technical 
literature and articles on behalf of the professor, 
and are counselors to the students. Note that they 
are not eligible for promotion in the way that U. S. 
instructors and assistant and associate professors 
are. There is only one possibility for promotion in 
their line and that is for the job of full professor, 
usually an older man from industry, who is ap- 
pointed by the government. 

The seven associates each lecture from 1 to 4 hr 
weekly and cover the following subjects: 


1) Open pit mining. 
2) Ventilation. 
3) Explosives and blasting. 


4) Wages, piece work systems, support of large 
underground openings and early detection of under- 
ground fires. 


5) Examination of mine material for quality con- 
trol. 


6) Mine machinery failure and repair under- 
ground. 


7) Mining economics. 


As an indication of the caliber of man appointed 
on this basis, the associate in charge of ventilation 
is the head of ventilation work in the great Ruhr 
district, involving, on behalf of the Ruhr Chamber 
of Mines, 155 coal mines with 400,000 workers and 
an annual production of 140 million short tons of 
coal. Others are mine managers, mine consultants, 
and the head of a large machinery manufacturing 
company. 

The other five full professors are also backed up 
by additional talent along similar lines. 

These men come in contact with the students only 
during the 3rd and 4th years and the 9th semester 
that follows. During the first two years the students’ 
work is given by the faculty of general sciences, 
much as we here in America do during the first 
three years. 
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Curriculum — Mining Faculty, School B 


Subjects 


* E—Exercise or laboratory 


* L—Lecture 


Introduction to mining 


Higher mathematice I and II 


Mechanics I and II 


Mechanics III (first semester) 


Physics (experimental) I and II 
Inorganic chemistry for mining 


students 


Crystallography 
Mineralogy 


Introduction to geology 


Historical geology 


Political econom 


y 
Constitutional and political law, 


civil code 


DC and AC circuits for miners 


Thermodynamics 
Machine elements 
and II 
Technical drawing 
Paleontology 
Totals 


Theoretical 
Applied 


57% 33 
6 


(design) I 


L* E* 
ll 


Mining, theory, and practice 


Mining layouts 
Mining seminar 


Open cast mining of lignite 
Economics of mining (cost 


analysis, etc.) 


Ore and coal dressing, metal- 
lics and nonmetallics 

Theory and practice of coking 

Layouts of ore dressing plants 


(and coal) 


Seminar on ore dressing and 


coking 


Briquetting of brown coal and 


anthracite 


Chemical technology with lab- 


oratory exercises 


Mining machinery and plant 
Introduction to machine ex- 


amination 


During vacation, approximately 
one week in a boiler erection 
and testing job under gov- 


ernment supervisor 


Testing of electric equipment, 


including M-G sets 


Material testing in mining 


Coal face machinery 


Ventilation 


Surveying I and Il 
Surveying instruments 


Drawing of mine plans, includ- 


ing isometrics 


Field and underground survey 


practice 


Damages caused by subsidence 
(there is a book on this) 


Practical geophysics 


Ore deposits 


Nonmetallic deposits 


ing mineralogy) 


(includ- 


General metallurgy (smelting) 
furnace charges, costs 


Mining law 


Social and labor laws 


Company organizations and cal- 
culation of costs, etc. 


Totals 
Of which: 


Theoretical 
Applied 


A 9th semester is spent on the 


56 


First Year Second Year 

Ist tnd Ist 2nd 

Semes- Semes- Semes- Semes- 
ter ter ter ter 
L* E* L £E L E L 
- 2 
4 3 4 2 - 
3 2 3 2 - 
- - 

4 2 - 

2 4 — 4 - 
om - 3 2 
— 3 1 
3 2 1 3 
— _ 2 3 3 63 
13 (13 19 16 25 10 10 «6 

Third Year Fourth Year 

6 — 6—- — 2 

3 3 3 

2 2— 
2 - 2 
_ ~ 32 

i— 1 - - 

2 - § 2 

3 — 
6 

2 1 2 1 

— 
_ — _ — 2 1 1 1 

_ — 3 

— 1 1 1 1 
18 3 27 15 22 22 13 14 

Total for the four years: 

Theoretical 

Applied 84 67 


preparation of a thesis. 
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Trends in Purchasing 


The author sees development of a closer working relation- 
ship with all phases of enterprise: Management—Engineering 


—Production—Maintenance. And points up the advantages 


of this grouping. 


Erne management and purchasing have de- 
veloped a more closely-knit working relation- 
ship is evidenced by the fact that more and more 
companies are appointing the heads of their pur- 
chasing departments to the position of vice president. 
This is concrete and dramatic indication that man- 
agement is utilizing the knowledge and experience 
gained in this department and working with it at 
the policy-making level. 

When the engineering department is at the plan- 
ning stage of a project, the purchasing department 
is being asked to sit in on the preliminary discussions 
.. today. One result of this cooperation is that draw- 
ings and plans will reflect the current situation on 
material availability and another is that standardi- 
zation will be incorporated in new construction and 
equipment. 

How many times have there been costly delays on 
a job that was held up awaiting material merely be- 
cause the availability of the items had not been 
checked and verified beforehand? And, how many 
times has a repair or overhaul job run afoul of a 
non-standard this, that, or the other part, and re- 
quired expensive machining or improvization? Such 
pitfalls as non-standard parts and predictable ma- 
terials shortages can be circumvented if engineering 
and purchasing functions can collaborate at the de- 
sign and planning level. 

It was in the production phase of modern indus- 
trial operation that purchasing came of age. With 
the advent of mass production techniques the con- 
tinuity of the production line and its attendant econ- 
omies depended largely upon the ability of purchas- 
ing departments to set up dependable sources of 
supply of the correct materials. 

Today more than ever production works closely 
with purchasing to take advantage of all the possi- 
ble savings available in the new materials and 
methods constantly being devised. There have been 
many, many case histories where the purchasing 
department brought a supplier with a new material 
or new idea into contact with the right production 
people to incorporate the change into the end prod- 
uct for substantial savings. By the same token the 
production department brings problems encountered 
to the attention of purchasing people. 

Relations between purchasing and maintenance 
departments tell the same story of cooperation. Both 
being service departments, close liaison and mutual 
understanding are vital to having the correct mate- 
rial for the job on hand at the right time. 


by Richard S. Smith 


How does purchasing accomplish these functions 
—how does it become a team member with the other 
four major operations? At least three of the princi- 
pal tools at the command of the modern purchasing 
agent are these: 1) the weekly Bulletin of the Na- 
tional Association of Purchasing Agents, 2) the sales 
representatives of the suppliers, and 3) knowledge 
of his own company. 

The weekly NAPA Bulletin presents current mar- 
ket trends for the principal commodities of the 
world. For the past 20 years the trends outlined in 
the NAPA Bulletin have resulted in the highest 
average for correct guessing or forecasting of any 
similar agency in the country. In addition to this, the 
Bulletin provides the purchasing agent with sam- 
plings from International Statistical Bureau, United 
Business Service, Wheatly-Eaton Service, Research 
Institute Report, McGill Commodity Service, Bab- 
son’s Business Service, National Industrial Confer- 
ence Board, Standard & Poor’s Corp., Barron’s, and 
others. 

Contrary to popular belief, the salesman and the 
purchasing agent are not natural antagonists—their 
hackles do not rise when they meet, nor do they 
glare balefully at one another across a desk. The 
well-trained, well-versed salesman is one of the 
best sources for new materials, methods, and ideas 
today. A mutual trust and respect is the productive 
climate in which these two work today. (There are 
exceptions, of course, but they are in a definite 
minority.) 

There may be raised eyebrows when one terms 
“knowledge of his own company” a tool in the hands 
of the purchasing agent, but consider for a moment 
how aman in the purchasing department is going to 
realize that an offered material, tool, or idea is go- 
ing to benefit his company unless he can visualize 
where it might fit in. The more a purchasing agent 
knows about the functions, the problems, and the 
possibilities of each aspect of company operations, 
the better he will be able to function as a purchaser. 

The trend in purchasing is toward the develop- 
ment of a creative function—one that is directly re- 
lated to the special interests of every department. 
Purchasing can well adopt the philosophy of “divine 
discontent”—a state of mind that does not permit 
being satisfied with the way things are being done, 
that demands a constant search for new materials, 
new ways, and new ideas. 
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Modern Engineering Turns Abandoned 


Mine into a Profit 


by S. J. Nemeth and N. J. Myers 


OWER in the mill at Appalachian Sulphides Inc. 

is provided by 86 electrical motors ranging from 
1 to 200 hp and totaling 1200 hp. After a careful 
study of different types of support for these cables 
an expanded metal trough was chosen as the most 
suitable. One hundred and twenty feet of trough 
were installed in 18-in. width and 150 ft in 6-in. 
width. This trough carries all the power as well as 
the control circuits. 

Now that the electrical distribution system is com- 
plete it is clear that this type of cable supporting 
system offers many advantages. To handle the same 
amount of cable in conduit, for example, would have 
required such a jungle that wiring all the different 
motors and controls would have been very difficult, 
even for the original hook-up. In the Appalachian 
Sulphides operation it has been necessary to make 
changes from time to time in the wiring of the dif- 
ferent motors. These changes are readily made with 
the present cable supporting system because the 


S. J. NEMETH is Mill Superintendent and N. J. MYERS is Chief 
Electrician, Appalachian Sulphides Inc., Jefferson, N. C. 
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Cables can readily be laid over the side of cable trough 
with the aid of special clamps available from T. J. Cope, 
Div. of Rome Cable Corp. This cable trough system can 
easily be tied in with an existing conduit system. 


| 
5 
‘ 
A Z i 
A AA 4, vis 
f 


Cables pass from two 6-in. troughs below flotation mill to 
this run 18 in. wide. Trough is covered for further protec- 
tion of cables. 


LEFT: View from control room across mill floor. 


trough leaves the wires accessible for rerouting as 
needed. 

The cable trough not only permits rerouting but 
also greatly simplifies plant expansion. An expan- 
sion program has already begun that will double 
plant output and there is plenty of room to lay the 
new cables necessary in the existing trough. 

Probably the most important single factor in re- 
ducing cable support costs was the reduced installa- 
tion time. Almost any cable trough system could be 
installed more quickly than conduit, but the com- 
pany purchased material from T. J. Cope Div. of 
Rome Cable Corp., whose system is connected by 
pins driven through interlocking barrels welded to 
the ends of each trough section and fitting. These pins 
are secured in a matter of seconds and the entire 


Note that cables can be 
dropped out of control 
boxes into continuous 
trough run. The simplicity 
of such an installation 
greatly reduces installa- 
tion costs. 


Appalachian Sulphides Inc. is reopening a mine 
that was found in 1856. The original mine was 
operated for only a decade or so in the boom 
town of Ore Knob in the Blue Ridge Mountain 
area of North Carolina. From 1873 to 1883 it was 
one of the largest producing copper mines in the 
U. S. The mine was closed down in 1883, and 
several attempts to reopen it failed. In the early 
years of World War II a few test borings were 
made, but these did not indicate that it would 
be worthwhile to reopen the mine. 

Later test borings by Appalachian Sulphides 
Inc. indicated that a good grade of copper and 
iron sulfide deposits existed to a depth of 1200 
ft or more, with substantial proved reserves. The 
company decided to go ahead in spite of the high 
costs involved, not the least of which was the cost 
of draining the original shaft, which had become 
completely filled with water. 

A new plant was installed, including a modern 
flotation mill producing copper concentrates. A 
new shaft was sunk to 1037 ft, and drills have 
been put into the vein on several levels. 


system can be installed at a substantial saving in 
labor cost. 

It was interesting to discover that the use of cable 
trough permitted a substantial saving in copper. 
Since the air is free to circulate around the cables, 
the operators take advantage of the higher cable 
current ratings that are permissible. If cables are 
enclosed in conduit, more copper is needed to carry 
a given load. In cable trough the heat is allowed to 
dissipate more readily and the smaller cables are 
carried in the same way. It is possible to carry about 
20 pct more current than it would be if the cables 
were completely enclosed. 

The flotation process involves the removal of cop- 
per sulfide from the iron sulfide and requires addi- 
tional lime to bring the solution to a pH ranging 
from 9.6 to 10.2. 
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The Humphreys Spiral Concentrator 


INCE it was introduced in 1943 to recover chro- 
mite from Oregon beach sands, the Humphreys 
spiral concentrator has proved successful in several 
fields of wet mineral beneficiation. By the end of 
1957, 9390 Humphreys spirals had been manufac- 
tured. Most of these are still in service. 

The spiral does not offer a panacea for all mineral 
dressing problems. Its proper application can best 
be determined by test work. Spirals present a 
unique advantage for the metallurgist to make tests 
in a full-size machine rather than a miniature 
model, without the risk involved in scaling up re- 
sults. With only 10 to 40 lb of sample, the operator of 
a closed circuit test unit employing a full-size Hum- 
phreys spiral can conduct preliminary tests with 
full-scale loadings of 0.5 to 2.5 tph. With larger 
samples, from 300 to 500 lb, he can run longer 
multi-stage tests to obtain reliable data for the next 
step—pilot plant design. The manufacturer of the 
Humphreys spiral concentrator maintains a fully 


J. V. THOMPSON, | Mining Engineer, Development Dept., Kaiser 
Engineers Div. of Henry J. Kaiser Co., was formerly a Mining and 
Metallurgical Engineer, Humphreys Investment Co., Denver. 


Advantages of this Humphreys unit include lower costs of 


installation, operating labor, and maintenance. 
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Its Place in Ore Dressing 


by James V. Thompson 


equipped ore dressing laboratory and by insisting 
on test work prior to sales has largely prevented 
misapplication of the spiral. 

Fundamentally the Humphreys spiral concen- 
trator is a wet gravity concentrator, and it operates 
within these limitations. Its wide acceptance, where 
it is applicable, is not based entirely on academic 
metallurgical efficiency. The principal advantages 
of the spiral are evident in such factors as high 
capacity per manshift of operating labor, low in- 
stallation cost, low cost of operating labor, and low 
maintenance cost due to absence of moving parts. 
No power is required except for feed delivery, an 
item common to all concentrating devices. 

To realize maximum economy as expressed by 
these factors, spiral plants are best suited to large 
tonnage operations. Small installations of one to 
four spirals seldom demonstrate economies or 
greater operating advantages than competitive 
equipment of the same hourly capacity. 

Wear on spiral sections, once a serious problem in 
a few plants, has been counteracted by the use of 
castable ferro alloys for some ores and by rubber 
lining where both erosion and corrosion are prob- 
lems. 

Requirements for Spiral Concentration: Valuable 
heavy minerals to be recovered must generally be 
—14 + 200 mesh, but outstanding examples will be 
discussed later where these size ranges are exceeded 
in commercial practice at both ends of the size scale. 

If maximum recovery and grade of concentrate is 
to be made within the feed size limitations of the 
machine, the heavy valuable minerals must be lib- 
erated from the lower gravity gangue minerals. This 
is accomplished by grinding hard rock ores and by 
natural erosional processes where placer ores are 
involved. 

Heavy valuable minerals to be separated from 
lighter gangue minerals must have a significantly 
higher specific gravity. Generally, however, the 
spiral is limited to separations where the specific 
gravity differences are those found between quartz, 
feldspar, and limestones of 2.6 to 2.7 sp gr and those 
minerals whose specific gravity is 4 and higher. 
Separations between the common 2.6 to 2.7-sp gr 
gangue minerals and minerals such as fluorspar and 
the ferro-magnesian minerals of the 3.2 to 3.5-sp 
gr range are difficult. Separations in the higher 
ranges—such as separation of galena from sphaler- 
ite and pyrite—are indifferent at best, and generally 
only a bulk heavy mineral concentrate can be made 
from ores containing more than one species of heavy 
mineral. 

Several medium size commercial applications 
have been made for mica, phosphate rock, and coal 
—special applications that are not limited strictly 
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Simplified flowsheet, byproduct plant, Climax Molybdenum Co. 


by these requirements for spiral concentration. The 
separation of mica and vermiculite from gangue 
minerals such as quartz, feldspar, and ferromag- 
nesian minerals is dependent on the flaky shape of 
the micaceous minerals rather than on a significant 
difference in specific gravity. Feed preparation of 
micas is important, and generally open circuit rod 
mill grinding is employed to delaminate the mica. A 
blocky book of mica reacts no differently in the 
spiral from a blocky piece of quartz or feldspar. 
Delaminated mica is swept into the fast water in the 
outer portion of the spiral channel, whereas the 
blocky and/or angular gangue minerals remain in 
the inner portion of the channel where the velocity 
is less. Operation of the spiral on mica is somewhat 
reversed (as it is on phosphate rock and coal). Val- 
uable mineral is drawn off at what would be, in 
normal heavy mineral separation, the tailing box, 
and the gangue mineral reports at the concentrate 
draw-off ports. Operating on micas the spiral can 
recover mica minerals as coarse as % in. if delami- 
nated, but rejection of gangue finer than 65 to 100 
mesh is difficult. These finer gangue sizes tend to 
report with the mica product. In commercial opera- 
tion the mica product can be cleaned by treating in 
a launder that has a 35 to 65 mesh screen as a false 
bottom. With this device the flaky mica passes 
quickly over the screen and the finer gangue passes 
through the screen. 


Phosphate rock is another application where 
specific gravity differences are not involved in 
spiral separation. The phosphate rock pulp, gen- 
erally —28 mesh, is reagentized at high pulp density 
with the usual reagents involved in phosphate rock 
flotation, such as fuel oil and tall oil. Stated simply, 
in the reagentized pulp the quartz gangue is wetted 
by water and the oiled phosphate rock is not. The 
wetted quartz gangue settles to the inside or lower 
part of the spiral channel where the velocity is low 
and is removed as a tailing via the normal heavy 
mineral draw-off port, which on most other ores 
delivers heavy mineral. The phosphate rock, which 
is not wetted and in part floats, is swept into the 
high velocity water of the outer spiral channel, 
where it is drawn off in what would be, in a heavy 
mineral separation, the tailing box. 

Fine coal below % x 0 can be cleaned with Hum- 
phreys spirals. The model 24-C spiral used for coal 
cleaning has six turns of the helix in about the same 
headroom required for five turns in the model 24-A 
metallurgical spiral. In other words, the pitch is 
flatter. Only in the Pennsylvania anthracite region 
are there commercial plants for cleaning fine coal, 
but numerous pilot plant tests have demonstrated 
that many bituminous coals respond well to spiral 
treatment. When coal is being cleaned, there must 
be liberated particles of coal of relatively low spe- 
cific gravity (1.5 to 1.7) and liberated particles of 


JANUARY 1958, MINING ENGINEERING--85 


Sy, 
OVERFLOW 
Q <IOOMESH 
355 | genes 
200 weT crcLone war \ 
giz ; CLEANER 
SAND 
my of) 
SECTION 
PROUGHER 
\ <$ = PHOSPHATE 
ROUGHER vy wa = REMOVAL 
| pare PLOT: 
FLOTATION DRIER “tye | SEPARATOR 
CONCEN- RE-PULP 
TRATE 
I 


slate or sandstone gangue of 2.5 sp gr or higher. The 
spiral can recover coal as coarse at %4 in. but does 
not efficiently reject waste coarser than 6 mesh. 
Also, waste finer than 65 to 100 mesh is swept into 
the fast water with the coal. Generally, dewatering 
the coal with overflow-type classifiers rejects the 
fine waste. With some bituminous coals, a middling 
composed of coarse, high gravity slate and low 
gravity middling is usually easily separated into 
clean coal and refuse in a simple elutriation column. 
For this purpose a single pocket sizer has recently 
been developed by the spiral manufacturer. 

There are outstanding examples of applications 
where the size range of —20 + 200 mesh has been 
exceeded. Construction is now under way in west- 
ern Africa on a large iron ore concentrator employ- 
ing some 384 Humphreys spiral concentrators. The 
feed for this plant will be prepared by open circuit 
rod mill grinding. The top size in the mill discharge 
is expected to be between 8 and 10 mesh. When 
heavy minerals between —8 and +20 mesh are 
present in the feed, it is possible to make a rougher 
recovery on these coarse sizes by employing a high 
pulp density that keeps the viscosity of the pulp 
high enough to prevent the coarse heavy mineral 
particles from being swept into the fast water, 
where they would report in the tailings. There are 
difficulties, however, when such rougher concen- 
trates are sent to a cleaner spiral section. The 
rougher concentrate fed to the cleaner is essentially 
slime-free and density and viscosity are lower, so 
that coarse, heavy minerals remain in the fast 
water of the cleaner spiral and are swept into the 
cleaner tailings. Since the cleaner tailing is usually 
recycled to the rougher feed, there is a build-up of 
coarse, heavy mineral, with the result that some of 
this material ultimately is forced into the rougher 
tailing. 

A very simple system has been devised by the 
Humphreys Investment Co. engineers to avoid such 
difficulty almost entirely and permit a multi-stage 
spiral plant to operate on coarse feed. The rougher 
spiral concentrate is composed of all sizes of heavy 
minerals present in the feed, but the gangue con- 
tent is generally finer than 28 mesh. Consequently, 
treatment of the rougher concentrate in the simple 
elutriation or single-pocket sizer produces an un- 
derflow of very high grade heavy mineral that is 
finished coarse concentrate. The overflow, stripped 
of coarse heavy mineral, is ideally suited for the 
feed to the cleaner spiral section. 


Beach sand treatment accounts for about 36 pct of total 
number of spirals installed. Plant shown is zircon recovery 
unit of Humphreys Gold Corp. at Starke, Fla. 
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Distribution of Humphreys Spiral Concentrators 
As of Dec. 31, 1957 


Approximate Percent 


Field of Application Total Spirals of Total 


Florida beach sands—ilmanite, rutile, zircon 


(almost all Humphreys Gold Corp.) 3374 35.9 
Northern U. S. iron ore ranges 1712 18.2 
Other iron ore, eastern U. S. and foreign 1638 17.5 
Tungsten (Climax Molybdenum Co. only) 752 8.0 
Phosphate rock (International Minerals & 

Chemical Co. only) 374 4.0 
Chromite (mostly inactive) 255 2.7 
Micas, including vermiculite 239 2.5 
Lead, zinc, gold, silver roughing (mostly 

inactive) 107 1.1 
Anthracite coal (all Hudson Coal Co.) 108 1.2 
All other, including test units in laboratories 831 8.9 

Total 9390 100.0 


The above figures are compiled from the manufacturer's sales 
records. There may be some errors due to shut-down of plants 
unknown to the author. 


An outstanding example of a commercial spiral 
installation recovering mineral finer than 200 mesh 
is the byproduct plant of the Climax Molybdenum 
Co. at Climax, Colo. At this plant 752 spirals re- 
cover tungsten from the flotation tailings of the 
molybdenum flotation plant. Most of the tungsten 
recovered is finer than 200 mesh and much of it 
finer than 325 mesh. 

Field of Application: Processing Florida beach 
sands for the recovery of ilmenite, rutile, zircon, 
stauriolite, and monazite is the largest single type 
of application of Humphreys spiral concentrators. 
The ore is ideally suited to spiral concentration, 
since it completely satisfies the requirements for 
successful spiraling. The size range is substantially 
100 pct —35 mesh + 200 mesh, the minerals are 
completely liberated, and there is significant differ- 
ence of specific gravity between the gangue and 
heavy minerals. 

Humphreys Gold Corp., mining affiliate of the 
Humphrey Investment Co., operates three plants in 
Florida under various contract agreements with 
E. I. du Pont de Nemours & Co. and the National 
Lead Co. There are 3374 spirals—35.9 pct of all 
spirals manufactured up to the end of 1957—em- 
ployed in the three Florida beach sand plants. 

The northern U. S. iron ore ranges account for the 
second largest group application of Humphreys 
spiral concentrators. On the iron ore ranges there 
are 1712 spirals, or 18.2 pct of all spirals manufac- 
tured to the end of 1957. For the most part, spirals 
on the iron ranges treat the —20 mesh portion of the 
naturally occurring —8 or 10 mesh fines that are the 
undersize products of washing plants, jig plants, 
and heavy media plants. The largest single user of 
spirals on the iron range in multiple plant installa- 
tion is probably M. A. Hanna Co. and its affiliated 
companies, with Cleveland-Cliffs Iron Co. running a 
very close second. 

The third largest category comprises the other 
U. S. and foreign iron ore applications. This group 
accounts for 1638 spirals, or 17.5 pct of all spirals 
manufactured to the end of 1957. Three outstanding 
plants in this group account for most of the spirals. 
These are Sierra Leon Development Co., Sierra 
Leon, West Africa; the Liberian Mining Co. Ltd., 
under construction in Liberia; and Benson Mines 
Div. of Jones & Laughlin Steel Corp. at Star Lake, 
N. Y. Also in this group is the recently built spiral 
plant at Quebec Iron & Titanium Co. for upgrading 
Allard Lake iron-titanium ores. The greatest future 
for Humphreys spirals may be in the field of other 
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domestic and world-wide iron ore beneficiation. In 
Canada plants employing 3000 spirals have been 
discussed, and of course such plants would more 
than triple the capacity of the largest plants now 
operating. 

These three categories account for 71.6 pct of all 
spiral installations, but other individual plants are 
noteworthy. Foremost among these is the unique 
byproducts plant of the Climax Molybdenum Co. 
Feed to the Climax spirals is in the tailings from 
molybdenum flotation and contains considerably less 
than 0.1 of 1 pct tungsten. Spiral plants are em- 
ployed for the roughing and first cleaner stage of 
concentration of tungsten, most of which is —200 
mesh. This plant has been well described in the 
literature. 

The spiral section of the plant of the Zonolite Co. 
at Libby, Mont., recovers the —10 mesh vermiculite, 
using 48 spirals. In the Florida phosphate field, 
International Minerals & Chemical Co. operates 
three plants that treat reagentized phosphate rock 
in spirals—Noralyn with 176 spirals, Peace Valley 
with 36 spirals, and Achen with 154 spirals. 

Other smaller but interesting applications are 
found in the Appalachian mineral belt, where sev- 
eral small mica plants using 10 to 30 spirals are in 
operation. Notable among these are Harris Clay Co. 
of Spruce Pine, N. C., and the Funkhauser Co. of 
Hartwell, Ga. The American Cyanamid Co. of Piney 
River, Va., operates about 30 spirals in conjunction 
with flotation for the recovery of ilmenite. In the 
Cartersville, Ga., mineral belt Thompson-Weinman 
Co. and the New Riverside Ocher Co. operate spirals 
for recovery of barite. There are several small in- 
stallations for chromite in Turkey and the Philip- 
pines. Several larger operations for chromite from 
placer deposits have been operated in the past, but 
all but one are now shut down. 

It would be worthwhile to discuss in detail some 
areas where the Humphreys spirals are definitely 
not suitable. With one exception, spirals have no 
application in recovery of sulfide minerals, where 
flotation has been shown to do a satisfactory and 
superior job. Spirals cannot make a selective sepa- 
ration of lead from zinc sulfide, nor can they reject 
pyrite from copper and zinc sulfide ore. Most lead, 
zinc, and copper sulfide ores require grinding that 
reduces the bulk of the ore to a size too fine for 
gravity and consequently too fine for spiral con- 
centration. 

The exception is that spirals might be superior 
to flotation where it is desired to recover pyrite 
from tailings containing no other heavy mineral: if 
the pyrite to be recovered from flotation tailings is 
to be used for iron smelter flux or acid manufacture, 
the extremely fine sizes contained in the feed mate- 
rial may not be wanted and consequently their re- 
covery may be of little importance. Such pyrite can 
be recovered without reagents with spirals. Often 
the use of flotation involves a difficult reactivation 
problem where the pyrite has been depressed in 
zinc and copper circuits. Coal fines as a source of 
pyrite are also a promising application if a market 
for this pyrite should develop. 

There have been many attempts to recover values 
with spirals from tailings ponds. If the original 
mill that produced the tailings pond was a jig and 
table plant, it is seldom that anything remains in 
the tails that can be economically recovered by 
spirals. The assay values reporting in such tailings 
are the result of extreme fines that do not respond 
to gravity concentration or of locked middlings 


Rougher spiral barge, Trail Ridge plant of E. |. du Pont de 
Nemours & Co. Inc. at Starke, Fla., operated by Humphreys 
Gold Corp. 


which, when reground, may produce more fines that 
cannot be recovered. Needless to say, little can be 
recovered in the way of gold values from cyanide 
tailings or from lead, zinc, and copper flotation tail- 
ings, except such byproducts as tungsten, tin, or 
monazite, which were not the primary target of the 
flotation or hydrometallurgical effort. 

Of the phosphate rocks only Florida ores re- 
sponded to spiral concentration. Tennessee and 
western phosphate rocks tested to date do not re- 
spond to spiral treatment and were also difficult to 
concentrate by flotation. A beach placer in Baja 
California containing free phosphate oolites has 
been treated with some success in the laboratory 
after proper reagentizing in Humphreys spirals. 

A summary of Humphreys spiral concentrator ap- 
plications indicates that about three-fourths of all 
spirals are used for two major applications. The 
placer beach sands operation of Humphreys Gold 
Corp. account for 35.9 pet and all domestic and 
foreign iron ore application accounts for 35.7 pct. 
Future applications would appear to be in the fine 
iron ore as lower grade iron ores come into produc- 
tion. The application of spirals to cleaning of fine 
coal should be re-examined, particularly when large 
spoil piles exist that could be reworked for fine coal. 
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HE Tracy mine is within the corporate limits 
of Negaunee, Mich. The tract of land compris- 
ing the Tracy group lies on the east end of the Mar- 
quette Iron Range between adjoining mined-out 
properties on the north and south. 

Since acquiring the Tracy lands in 1921, Jones 
& Laughlin Steel Corp. has completed about 115,- 
000 ft of surface diamond drilling, partially outlining 
five orebodies. Now that mining has started, one or 
more underground drills are in constant operation to 
obtain information that will aid mine development 
planning. Some 20,000 ft of underground drilling 
have been completed to date. 

Tracy mine orebodies show the common char- 
acteristics of ore deposition on this part of the Mar- 
quette Range. Basic controls consist of east-west 
trending troughs, faults, and dikes. Localized con- 
trols are subordinate faults and dikes trending in a 
northwesterly or northeasterly direction. Sills and 
interbedded slaty bands are occasionally important. 

By the fall of 1946 it was believed that enough 
ore had been proven to warrant development. En- 
gineering studies were undertaken between 1946 
and 1950 to determine the economics of a Tracy 
operation and to evaluate the several possible plant 
sites. The operation was to be planned for annual 
production of 1 million gross tons. 

Initial activity was confined to clearing the sur- 
face of encumbrances. The land comprising the 
Tracy group straddles a stream valley that had be- 
come the site of dwellings, roads, a city garbage 
dump, utility lines, a trunk sewer line, city water 
lines, and the tracks of three railroads. Removing 
and relocating these encumbrances was a difficult 
and expensive undertaking. 

R. W. BRAUND is Manager, Michigan Ore Div., Jones & Laugh- 
lin Steel Corp. 
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Tracy Mine of Jones & Laughlin 
Steel Corp. 


A report of successful and effective layout despite fact 
that site preparation and mine plant design were complicated 
by surface encumbrances and subsidence limits. 


Engineering studies in the meanwhile indicated 
that a central shaft and a single plant could be 
utilized to mine all the ore then known on the Tracy 
group. Estimated subsidence limits dictated that the 
plant site must be long and narrow. Fortunately the 
shaft could be located within 200 ft of the horizontal 
center of mass of the known ore. It was also fortu- 
nate that the elevations of railroad lines east and 
west of the plant tied in perfectly with the necessary 
slope and elevation of the stockpile grounds. 

Engine House and Hoist House: The engine house 
is 51 ft wide x 202 ft long, with 35 ft 8 in. clear 
height inside. Two hoists, four air compressors, and 
some of the electrical control panels are on the first 
floor; the control panels occupy a small annex on the 
west side of the main building. A 32-ton crane serv- 
ing the main floor also serves the full basement 
through floor hatches. In the basement are the MG 
sets for running the hoists, rotary control units, 
after coolers, and mine electrical control panels. A 
Trane cooler using antifreeze in closed circuit is 
used for compressor and bearing cooling. 


Major equipment in the hoist house consists of: 

One skip hoist, semi-automatic, double drum 
cylindrical, each 12 ft diam x 6 ft 4 in. 
long, using 15-ton bottom dump skips. 

One man-material hoist, double drum cylindrical, 
each 12 ft diam x 6 ft 4 in. long. 

Three 5-step air compressors, 2600 cfm (space 
for three, two installed). 

One 5-step compressor, 1200 cfm. 


Headframe and Crusher House: The steel head- 
frame is 160 ft high. Bottom-dump skips of 250-cu 
ft capacity discharge into a rock bin or by flop-gate 
onto a pan feeder-screen-crusher-pan feeder to 
belt combination. A panel-heated slab under the 
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Steel sets plus reinforced concrete lath, tied into wall rock with umbrella rings, feature shaft design which duplicates other Mar- 
quette Range installations to permit interchange of equipment and materials. The 1566-ft shaft provides for a double-deck cage 


and two 250-cu ft bottom-dump skips. 


rock chutes prevents frozen build-ups in winter. 
At first the discharge impact from extremely wet or 
very sticky ore caused difficulty in the ore circuit. 
This was eliminated by placing retarder angles in 
the skip box and by placing finger beams slightly 
below the point of skip discharge. 

Crusher house equipment includes a pan feeder, 
6 ft x 16 ft 3 in.; a 5x12-ft vibrating screen; another 
pan feeder 4 ft 8 in. x 16 ft 9 in.; and a 24x36-in. 
jaw crusher. 

From galleries 64 ft high, 36-in. belt conveyors 
discharge to the stockpile area. No. 1 conveyor at 
14° moves the material to the top of twin-pocket 
loading bins. At this point the material discharges 
onto a reversible movable intermediate 48-in. shut- 
tle conveyor, which feeds into either of the pocket 
bins or onto the No. 2 belt. The No. 2 belt, also at 
14°, takes the ore to the top of the stockpile gal- 
leries and discharges onto the stockpile gallery 
shuttles. These are 36-in. reversible conveyors that 
permit discharging through floor hatches onto the 
stockpile. 


Statistical Data on Conveyors 


Width Incline Length Drive, Hp 


Belt No. 1 36 in. + is 171 
Intermediate shuttle 
Belt No. 2 

Shuttle No. 3 
Shuttle No. 4 


40 
15 (reversing) 
30 


20 (reversing) 
615 ft 6 in. 30 (reversing) 


The galleries themselves are all welded construc- 
tion with sandwich side insulation between corru- 
gated sheets. The floor is %4-in. plate covered with a 
lightweight-aggregate concrete. The roof is flat, of 
\4-in. plate, with insulation on the underside, the 
upper side being a walkway with side railings. Out- 
lets for electric shovel operation are located on the 


gallery roof; the shovel is served by drop cable. 
Estimated capacity of the stockpile ground is 583,- 
000 gross tons over a length of 1311 ft. 

Tracy Shaft: The Tracy shaft lies midway be- 
tween the main group of buildings and the engine 
house. A double tunnel, over and under, connects 
the shaft to the buildings on the east; the upper 
tunnel continues west to the engine house. About 
25 ft below the upper man tunnel is the timber tun- 
nel, through which a double track leads to the timber 
yard. Adjoining the shaft between the engine house 
tunnel and timber tunnel is a concrete mixing room, 
gravity-fed from ground level aggregate bins. The 
concrete is blown underground by pneumatic placer. 

The shaft itself is a direct copy of others on the 
Marquette Range to permit interchanging equipment 
and materials. The shaft was sunk 1566 ft, four sta- 
tion cut-outs at 200-ft interval were completed, and 
all shaft cleaning spillage facilities were installed in 
a little less than 12 operating months on a three 
shifts per day, six days per week basis. Material pene- 
trated was iron formation passing into footwall 
quartzites and slaty greywackes. Steel sets com- 
bined with reinforced concrete lath, tied into the 
wall rock with concrete umbrella rings, make a 
particularly firm and fireproof installation. Two 250- 
cu ft bottom-dump skips and one double-deck cage 
serve the shaft. 

At least two more levels are contemplated. The 
levels will serve orebodies on the north, west, and 
south as indicated below: 


Level Number of Orebodies 


500 
100 
300 
100 
(-300 ft) future 
(-500 ft) future 
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All surface facilities are connected by galleries or tunnels. This has proved most helpful during Michigan’s severe winters. 
Items of interest within the buildings are radiant heating floor panels in the east end of the shop where vehicle repair is car- 
ried on, a 10-ton overhead crane that serves general shop and welding room, a warehouse on ground floor plus a much larger 
mezzanine, various change rooms, and gravity-flow coal bins with bin-stoker feed to boilers. A full basement under the main 
change rooms has been invaluable for storage. Division and mine office personnel are housed in the connected office building. 
All employes use an entrance adjacent to the office; a main corridor leads to the several change rooms. The pay window faces 
onto this main corridor. An employment and personnel office is just a step off the corridor. 


Underground Facilities: Ore is trammed by con- 
ventional 30-in. gage mine cars for discharge into 
trench and thence by scraper and measuring pocket 
into the skip. Fixed blowpipes using air and/or wa- 
ter are installed in the lower portion of the measur- 
ing pockets to assist movement of ore from pocket to 
skip when necessary. 

The present main pumping station is on the 300 
level. Three 1500-gpm fully automatic centrifugal 
pumps discharge directly to surface through a 10-in. 
line. Installed by mine personnel, air domes to scav- 
enge air on the discharge side of each pump have 
been completely successful in eliminating an initial 
severe water hammer problem. 

Water from the 100 level is boosted to the 300 
level by three 500-gpm pumps. All sumps were de- 
signed to permit cleaning by scraping directly into 
the adjacent pocket trench. 

All underground electric current is taken down at 
2300 v by armored cable. The 2300-v a-c current is 
stepped down to 220 v by transformer stations lo- 
cated inside on the levels near the orebodies. Direct 
current is provided by a rectifier. 

A second exit and air intake is provided by an old 
shaft, called Tracy B, 2000 ft westerly of the main, 
or A shaft. Oil-fired boilers warm the intake air. A 
5-ft ventilation fan, now delivering about 75,000 
cfm at 3%-in. water gage, is located on the 300 level 
in the drift leading to B shaft. 

Mining Methods: Three stoping methods are used 
to mine the ore: block caving accounts for 33 pct of 
current production; sublevel caving, 50 pct; and 
sublevel stoping, 17 pct. 

The size, shape, and location of the orebody, to- 
gether with any contained intrusives, dictate the 
method to be used. Block caving is employed on 
large blocks of clean ore that has a reasonable 
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height. Sublevel caving is used where the ore is 
contaminated by dikes or is too thin or small to be 
mined by block caving. A 25-ft interval is generally 
employed in sublevel caving, although 40-ft and 
even 50-ft intervals have been caved using extension 
rods or auger steel. In narrower vertical lenses of 
ore and near the tops of some ore blocks sublevel 
stoping is used until contamination dilutes the grade 
of ore; when this occurs the rest of the ore is gener- 
ally extracted by sublevel caving methods. 

General Problems: Initially water was a serious 
problem in the orebody lying south of the plant. 
The first heading that cut through the ore en- 
countered a 1500-gpm inflow on a dike-fault foot- 
wall contact. This inflow, in the drift breast, was 
eliminated by driving an intercepting drift farther 
to the east and south where contact was made with a 
water course feeding the initial inflow. 

Three interconnected and flooded mines lying on 
the north property line were unwatered by a se- 
quence of surface pumps, an air lift, and finally by 
underground drillholes that bled off the remaining 
water into the permanent underground pumping 
station. Another group of flooded mines lying south 
of the Tracy may eventually be unwatered the same 
way. 

The major problem at the mine has been learning 
how to handle the ore in its various degrees of mois- 
ture content. The ore is earth and tends to arch 
over grizzlies and hang up in chutes and car bot- 
toms. With increased moisture content, combined 
with a naturally high specific gravity, the ore has 
damaging impact if dropped from any height. 

The Tracy mine is keeping abreast of the original 
planned production schedule. Now that starting up 
problems have been solved, the operation is rapidly 
shaking down into a satisfactory routine. 


t 


and Exploration 


Federal income tax treatment of expendi- 
tures for exploration and development for 
mines and other natural deposits (other than oil and 
gas) was materially changed by special provisions 
of the 1951 Act that are continued in the present 
1954 Code.* These present provisions for mines in 


* Provisions for oil and gas and their allowances for “intangible 
drilling and development costs” continue, as they have for a long 
time, to be materially different from the provisions with regard to 
exploration and development for mines. 


the 1954 Code, Secs. 616 as to development and 615 
as to exploration, will be considered here.* In sub- 


*See page 95 for copy of Sections 615 and 616 of the Internal 
Revenue Code of 1954. 


stance they are the same as the 1951 amendments 
to the 1939 Code, Secs. 23 (cc) and (ff), respec- 
tively, except that for exploration the allowable an- 
nual deduction is increased to $100,000 (from 
$75,000) and minor changes in case of property 
transfers are made with respect to the four-year 
limitation. 

Before 1951 the statutes made no specific pro- 
visions regarding development and exploration for 
mines, but the rules were prescribed by Treasury 
regulations: 1) Before the mine entered the pro- 
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duction stage, all development and exploration ex- 
penditures for mines, less net receipts, were to be 
capitalized recoverable through depletion or written 
off as losses when determined worthless. 2) After a 
mine entered the production stage, development ex- 
penditures were deductible as expenses—currently 
if ordinary expenses, but on a deferred basis if ex- 
traordinary in scope. This recognized the two 
separate periods, one before and the other after be- 
ginning of the production stage. There was no dis- 
tinction between an exploration and a development 
period, but exploration was included as part of de- 
velopment. 

The present general plan is materially different: 

1) During the exploration stage (before the 
development stage begins), expenditures are, as 
formerly, to be capitalized recoverable through de- 
pletion (or deducted as losses when worthless) ex- 
cept that a taxpayer may deduct currently, or treat 
as deferred expenses, not more than $100,000 of 
such expenditures of any year, in not more than 
four years. 

2) During the development stage (after dis- 
closure of minerals in commercially marketable 
quantities and before the production stage begins), 
expenditures for development are to be deductible 
currently or treated as deferred expenses. 
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3) During the production stage (beginning 
when major production is from workings other than 
for development or the principal activity becomes 
production of developed ore), ordinary development 
expenditures are currently deductible as formerly 
and extraordinary development expenditures may 
either be deducted currently or treated as deferred 
expenses. 

As written into the statute, this general plan, thus 
briefly summarized, is subject to many technical 
specifications, qualifications and limitations. How- 
ever, the brief summary serves to note certain basic 
differences between the present and the pre-1951 
provisions. It is also helpful for consideration of the 
practical problems that will be referred to in this 
discussion, but always with the understanding that 
it will be the proper legal interpretations of the 
statutory provisions and their application which 
will control.* 


* In consideration of these statutory provisions, the pertinent Con- 
gressional Committee Reports seem of great importance in clarifying 
the meaning and intent of the law. Particular reference may be 
made to the report of the Senate Committee on Finance with re- 
spect to the 1951 Act (Senate Report No. 781, 82d Cong., Ist Sess., 
pp. 43-45, 63, and Part 2, 21-23, 63-65). See also a Summary of the 
Provisions of the Revenue Act of 1951 (H.R. 4473) as agreed to by 
the Conferees, prepared by the Staff of the Joint Committee on In- 
ternal Revenue Taxation, October 1951. 


Further specifications in Treasury Regulations are also to be con- 
sidered. Treasury Regulations 118 were issued under the 1939 Code 
‘as amended by the 1951 Act). Proposed regulations ‘published in 
the Federal Register of Nov. 3, 1956) under the 1954 Code were 
subject to some serious protests and had not yet been issued when 
this article was written. Thus, Reg. 118 are presumably still in 
effect, but it cannot be known to what extent they may be super- 
seded or modified when new regulations are issued for years sub- 
ject to the 1954 Code. 


The development provisions in particular will be 
considered here. They make the greater changes 
and they furnish the background for the special 
provisions regarding exploration that were drafted 
later. When the 1951 Act was framed the provisions 
regarding development were drafted first and in- 
cluded as Sec. 23 (cc). The further provisions re- 
garding exploration were added as Sec. 23 (ff)— 
although in the 1954 Code, the exploration provi- 
sions are stated first in Sec. 615, followed by the 
development provisions in Sec. 616. The matter of 
current deductions will be given primary considera- 
tion, with only subordinate mention of the per- 
mitted elections for deferment. 

The following are among the special problems to 
be considered: 


Meaning of “Development” 


Neither the laws nor regulations have clearly de- 
fined development for mines. The extended specifi- 
cations regarding “intangible drilling and develop- 
ment” for oil and gas are wholly inapplicable to 
mines. 

The Committee Report refers’ to costs of shafts, 
tunnels, galleries, etc., necessary to make the min- 
eral accessible as being included in development ex- 
penditures, but this manifestly does not bar inclu- 
sion of other expenditures. The Report further 
states: “During the development stage, this new 
subsection is applicable to all expenditures of the 
taxpayer, unless otherwise excluded herein.’”” The 
specific exclusions will be referred to later, but this 
still leaves the question of what development may 
include. 

The term development is used in various ways by 
mining men. The cost of development of a new mine 
may be taken to include all costs of plant and equip- 
ment, underground and surface work, facilities and 
every other expenditure to bring the mine into sat- 
isfactory production. However, development is un- 
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questionably used by mining men with more limited 
meaning, often varying from mine to mine. 

Perhaps the best definition that is consistent with 
the statutory use of the term is that given by Hoo- 
ver: “Development is conducted for two purposes: 
first, to search for ore; and second, to open avenues 
for its extraction. Although both objects are always 
more or less in view, the first predominates in the 
early life of mines, the prospecting stage, and the 
second in its later life, the producing stage.’” 

As thus defined, development would include ex- 
penditures for prospecting and exploration. This ap- 
pears to be the intent of the statute, and its specific 
exclusions seem to support this thought. 

The exploration provisions refer to expenditures 
for “ascertaining the existence, location, extent, or 
quality of any deposit,” but are limited to such ex- 
penditures before the beginning of the development 
stage, which starts when there is the required dis- 
closure of minerals “in commercially marketable 
quantities.”* Rarely, if ever, is the full extent of 


* The House Committee’s Report (H. Rep. No. 586, 82d Cong., Ist 
Sess., p. 107) refers to development expenditures during the devel- 
opment stage “after completion of the initial exploratory work.” 


commercially marketable ore completely known 
until the orebody is mined out. After the required 
initial disclosure that minerals exist in commer- 
cially marketable quantities, there is the continuing 
need, in the development stage and also in the pro- 
duction stage, to obtain further and more detailed 
information as to the character and size of the ore- 
body and its commercially marketable ore. Cer- 
tainly such continuing expenditures after the re- 
quired initial disclosure would not fall within the 
scope of the exploration provisions but would nat- 
urally fall within the scope of development or of 
production expenses, depending on whether they 
fell within the development or the production 
period. 

The pre-1951 regulations made no distinction be- 
tween an exploration and a development stage. No 
beginning to the development stage was specified, 
but a single rule required capitalizing all expendi- 
tures, before the mine entered the production stage, 
regardless of whether they were for exploration 
and prospecting or were to provide for extraction 
of the ore. The present statute, in allowing deduc- 
tion of development expenditures, makes its special 
test for the beginning of the development period so 
that such provisions would not apply to expendi- 
tures before such required initial disclosure, as they 
might otherwise have applied. 

During the production stage, the usual continuing 
exploratory expenditures have long been included 
in the development expenditures deductible cur- 
rently or on a deferred basis. 

It would accordingly seem that development, 
whether during the development or the production 
stage, would include the continuing exploratory ex- 
penditures after the required initial disclosure. 


Meaning of “Exploration” 


The statute specifies exploration expenditures as 
those for “ascertaining the existence, location, ex- 
tent, or quality of any deposit of ore or other min- 
eral” before beginning of the development stage of 
the mine or deposit. Exploration expenditures, as 
thus defined, would seem to include general pro- 
specting over any area to determine whether or not 
the existence of mineral is indicated in that area, as 
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well as expenditures for initial exploratory work 
with respect to any indicated or ascertained deposit. 

Whether such expenditures may be subject to the 
special exploration provisions, and to what extent, 
will be considered later. 


Statutory Limitations on Scope of Provisions 

Although the statute does not define what may be 
included in development, it does state certain def- 
inite exclusions or limitations with respect to the 
scope of these provisions which may be noted as 
follows: 

1) Expenditures for depreciable property are 
not to be included either in development or ex- 
ploration expenditures, but depreciation allowances 
to the extent attributable to development or ex- 
ploration are considered expenditures. 

2) The statute specifies that the exploration 
provisions are not applicable to any expenditure 
otherwise allowable as a deduction for the taxable 
year. If, for example, an expenditure for explora- 
tion were determined to be worthless and allowable 
as a loss before the end of the taxable year when 
the expenditure was made, it would be allowable as 
a loss in that year and not includible in the expendi- 
tures to which the $100,000 limitation applied. If, 
however, the expenditure were not determined 
worthless until after the end of the year of expendi- 
ture, the loss would not be allowable in that year 
and the expenditure would be an amount includible 
within the allowable limitation for the year of ex- 
penditure or would be an amount to be capitalized 
in that year to be recovered through depletion or to 
be later deducted as a loss when determined worth- 
less. This limitation would seem to exclude from the 
exploration provisions not only any expenditure de- 
termined worthless within the year of expenditure, 
but also any expenditure allowable as a deduction 
in that year under any other provision, such as the 
deductions for ordinary and necessary expenses, re- 
search, interest, taxes, etc. (but not depreciation 
that is subject to the special rule mentioned above). 

Similar specification applicable to development 
expenditures is stated in the regulations.‘ This spe- 
cification, which is stated in the statute with respect 
to exploration, is not similarly stated in the statute 
with respect to development. The Committee Re- 
port’ states, however, that during the production 
stage the new provision affects only those extra- 
ordinary expenditures which under prior law were 
to be deferred. 

If all development expenditures are being cur- 
rently deducted, it does not seem important to dis- 
tinguish wheti.er they would be deductible under 
the development or under other provisions. If, how- 
ever, election is made for deferment, which must be 
with respect to the total of the development ex- 
penditures for any mine or deposit, it may be im- 
portant to determine which expenditures are sub- 
ject to deferment as distinguished from those other- 
wise deductible. 

3) As to net receipts from ores or minerals 
produced from a mine or deposit during the devel- 
opment period, the statute specifies that an election 
for deferment shall apply to the excess of develop- 
ment expenditures over such net receipts during the 
same taxable year. (This is a change from the prior 
rule, which did not make such a year by year cut- 
off but allowed the total of such receipts before the 
end of the development period to be applied against 
the total of the expenditures to the end of the devel- 
opment period.) 


The statute does not specify similar treatment 
of receipts as applicable to current deduction of 
development expenditures, and the Treasury’s posi- 
tion seems to be that in absence of election the total 
development expenditures after beginning of the 
development stage are allowable deductions, and 
receipts are to be taken up as income year by year. 
A similar position is taken as to deferments after 
beginning of the production stage. 

As to the exploration expenditures before begin- 
ning of the development stage, the statute does not 
make similar specification with respect to either de- 
ferment or current deduction of exploration ex- 
penditures. However, by Rev. Rul. 55-430 (1955-2 
C.B. 276), the Commissioner has held that in deter- 
mining the $100,000 allowable statutory deduction 
or the amount to be treated as deferred expenses for 
a mine in the exploration stage, the net receipts for 
the year from sale of ore are to be applied in re- 
duction of the exploration expenditures for the 
year, so it will be the excess of expenditures over 
such net receipts that is to be taken into account for 
deduction or deferment. 

If, however, exploration expenditures are to be 
capitalized (not deducted or deferred), it would 
seem that the old rule for deduction of aggregate 
net receipts against aggregate capital expenditures 
with respect to any mine would still be applicable 
rather than the new rule of yeer by year applica- 
tion. This may be more of a theoretical than a prac- 
tical question, since rarely, if ever, would the net 
receipts exceed exploration expenditures for any 
year during the exploration stage. 


Disclosure of Ores or Minerals in Commercially 
Marketable Quantities 


This test, which determines the beginning of the 
development stage and the end of the exploration 
stage, raises a series of questions: 


Disclosure 


With the great variance in conditions which may 
exist in one case or another, it is difficult to pre- 
scribe any clear rule for determining when the re- 
quired existence of ores or minerals “has been dis- 
closed.” The few drillholes or the geological evi- 
dence that in one case might suffice to disclose ex- 
istence of commercial ore might be quite insufficient 
in a different case. In some instances there may be 
unquestionable evidence when property is acquired 
that it does contain the commercial ore. In other 
cases some exploratory work by the taxpayer may 
be necessary for disclosure. In any event, it may be 
necessary to rely largely on the opinion of experts 
or others qualified to express opinion based on evi- 
dence available. 


What Must Be Disclosed 


The required disclosure is “the existence of ores 
or minerals in commercially marketable quantities.” 

This is not a requirement that there must be dis- 
closure of the entire commercially marketable 
quantities that may exist in any mine or other de- 
posit. If that were demanded, few mines would 
ever pass to the development stage. 

Although reference is made in Sec. 615 (b) to 
deduction of deferred expenditures ratably to “ores 
or minerals discovered or explored,” there is clearly 
no requirement here for application of the old dis- 
covery test of a mineral deposit not previously 
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known to exist which has a value “materially dis- 
proportionate to the cost” or that the discovery 
mineral “could be separately mined and marketed 
at a profit.” Moreover, the test now prescribed is 
not that of the prior discovery regulations, which 
refer to a mineral deposit that “exists in quantity 
and grades sufficient to justify commercial exploita- 
tion.” The very difficulty of those tests was a reason 
for abandoning the discovery provisions. 

The present test of beginning of the development 
stage is quite different, both in its wording and its 
intended scope. To meet this test, it seems suffi- 
cient to disclose that minerals in commercially mar- 
ketable quantities exist, without its being necessary 
to establish discovery by the taxpayer, value in ex- 
cess of cost, or quantity or quality as a basis for 
valuation. 

It is not easy to state the exact meaning of the 
phrase “in commercially marketable quantities,” 
but it seems to be a test of marketability, rather 
than any of the former tests of discovery. 


Required Disclosure as to Mine or Deposit 


As this test of beginning of the development 
period is stated in Sec. 616, it refers to “the develop- 
ment of a mine or other natural deposit.” It seems 
clearly intended that for a mine the test would be 
with respect to the mine, but that for a deposit 
which was not or would not be a mine, the test 
would be applied to the deposit. This intent seems 
further supported by repeated references in the 
Committee Report to development of “the mine,” 
etc.” Other briefer references in the statute to the 
“mine or deposit” would seem in no way to change 
the basic reference to “a mine or other natural de- 
posit” in defining the beginning of the development 
period. 

The proposed regulations’ would have stated the 
rule that the test should be applied to “a mine or 
other natural deposit, whichever is the smaller 
unit,” but this was protested, and such regulations 
have not been approved. The statute seems intended 
to consider the mine as the unit if there is or will 
naturally be a mine and not to break the mine down 
into separate deposits where the mine may con- 
tain a number of veins, lodes, or other deposits. 
There will undoubtedly be, in some cases, question 
of what is to be considered “a mine,” but this will 
raise much less difficulty than an attempt to apply 
the test to each separate deposit which may exist 
within a single mine. 

There may also be question as to what, if any, 
effect the provisions of Sec. 614 and any aggregation 
of properties thereunder may have on these devel- 
opment determinations. However, as the exploration 
and development provisions are written, they seem 
to contemplate the test as to the “mine or other 
natural deposit” rather than the technical “prop- 
erty” rules of Sec. 614. 


Deductions for Development Expenditures 


1) Expenditures During the Development Stage: 
All expenditures during the development stage 
which fall within the scope of the development pro- 
vision are to be currently deducted except as de- 
ferment is elected. The taxpayer may each year, 
and with respect to each mine or deposit, elect to 
treat as deferred expenses the development ex- 
penditures that otherwise might be currently de- 
ducted under this provision. The election will apply 
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to the total of such expenditures for each mine or 
deposit for which the election is made, but the elec- 
tion made for one year or one mine will not apply 
for any other year or other mine and, as previously 
noted, the amount for deferment will be after re- 
duction for any net receipts during that year from 
ores or minerals produced from that mine or de- 
posit. 

Such deferred expenses shall be deductible rat- 
ably as ores or minerals benefited by such expendi- 
tures are sold. Manifestly, the minerals benefited by 
any expenditure may be only a part of the total 
minerals in the mine. No attempt can be made here 
to discuss possible rules for determining what min- 
erals should be considered benefited by any such 
expenditure or how the ratable amount to be writ- 
ten off each year should be determined. Neither ex- 
isting nor proposed regulations seem fully satisfac- 
tory in that regard. 

The technical requirements regarding election, as 
prescribed by regulations or rulings at any time in 
effect, must be carefully complied with to make the 
election valid. Space does not permit their discus- 
sion here. In general, the election for each mine or 
deposit is to be made by clear indication on the re- 
turn or by statement duly filed not later than the 
time for filing the return, except as the taxpayer 
may be allowed 90 days after the applicable regula- 
tions are published within which such election may 
be made for years subject to the 1954 code. 


2) Expenditures During Production Stage: De- 
velopment expenditures after beginning of the pro- 
duction stage will also be currently deductible, 
whether they are the ordinary development ex- 
penditures such as were formerly allowed as cur- 
rent deductions or those extraordinary development 
expenditures such as were formerly treated as de- 
ferred expenses deductible as the minerals benefited 
thereby were sold. Unless deferment is elected, all 
such expenditures seem currently deductible. 

If deferment is elected, such deferment seems ap- 
plicable only to the extraordinary expenditures, as 
previously noted, and the ordinary expenditures 
would still continue to be currently deductible. Ac- 
cordingly, the taxpayer might have, for any year for 
any mine that had reached the production stage, the 
ordinary development expenditures that could be 
currently deducted and the extraordinary develop- 
ment expenditures with respect to which he could 
elect deferment. 

Deferment of such extraordinary expenditures 
would seem subject to the same general provisions 
as to election and ratable deduction as are applica- 
ble to deferred expenses during the development 
period, with the apparent exception that in the pro- 
duction stage the expenditures to be deferred would 
not be reduced by receipts from resulting mineral— 
such receipts then being includible in income. 


Deductions for Exploration Expenditures 


Except for the permitted allowance to the extent 
of $100,000 a year, exploration expenditures during 
the exploration stage are to be capitalized recover- 
able through depletion (“unless such expenditures 
produce no useful results, in which case they can be 
deducted as with any other loss’’).” 

Expenditures of not more than $100,000 a year 
may be currently deducted or may be in whole or in 
part treated as deferred expenses subject to the 
further limitations noted below. This $100,000 is 
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INTERNAL REVENUE CODE OF 1954 


Sections 615 and 616 


SEC. 615. Expl ion Expendit: > 

(a) Im General. In the case of expenditures paid or incurred during the 
taxable year for the purpose of ascertaining the existence, location, ex- 
tent, or quality of any deposit of ore or other mineral, and paid or incurred 
before the beginning of the development stage of the mine or deposit, there 
shall be allowed as a deduction in computing taxable income so much of 
such expenditures as does not exceed $100, . This section shall apply 
only with respect to the amount of such expenditures which, but for this 
section, would not be allowable as a deduction for the taxable year. This 
section shall not apply to expenditures for the acquisition or improvement 
of property of a character which is subject to the allowance for depreci- 
ation provided in section 167, but allowances for depreciation shall be con- 
sidered, for purposes of this section, as expenditures paid or incurred. In 
no case shall this section apply with respect to amounts paid or incurred 
for the Purpose of ascertaining the existence, location, extent, or quality 
of any deposit of oil or gas. 


@) Election of Taxpayer. If the taxpayer elects, in accordance with 
regulations prescribed by the Secretary or his delegate, to treat as de- 
ferred expenses any portion of the amount deductible for the taxable year 
under subsection (a), such portion shall not be deductible in the manner 
Provided in subsection (a) but shall be deductible on a ratable basis as the 
units of produced ores or minerals discovered or explored by reason of such 
expenditures are sold. An election made under this subsection for any tax- 
able year shall be binding for such year. 


(c) Limitation. This section shall not apply to any amount paid or in- 
curred in any taxable year if in any 4 preceding years a deduction or elec- 
tion under this section, or the corresponding provision of prior laws, has 
been allowed to, or exercised by— 


(1) the taxpayer, or 


(2) _ the individual or corporation who has transf 
any mineral property. 


Paragraph (2) shall apply only if {*) the payer was required to take 
into account under section 23 (ff) (3) of the internal Revenue Code of 1939 
the deduction allowed to or election exercised by such individual or corpo- 
ration; (B) the taxpayer would be entitled under section 381 (c) (10) to 
deduct expenses deferred under this section had the distributor or transferor 
corporation elected to deter such expenses; or (C) the taxpayer acquired 
Gny mineral property under circumstances which make section 334 (b), 


d to the taxpoy 


362 (a) and (b), 372 (a), 373 (b) (1), 723, 732, 1051, or 1082 apply to 
such transfer. 


(d) Adjusted Basis of Mine or Deposit. The amount of expenditures 
which are treated under subsection ) as deferred expenses shall be 
taken into account in computing the adjusted basis of the mine or deposit, 
but such amounts, and the adjustments to basis provided in section 1016 
(a) (10) shall be disregarded in determining the adjusted basis of the 
property for the purpose of computing a deduction for depletion under 
section 611. 


SEC. 616. Development Expendit 


(a) In General. Except as provided in subsection (b), there shall be 
allowed as a deduction in computing taxable income all expenditures paid 
or incurred during the taxable year for the development of a mine or 
other natural deposit (other than an oil or gas well) if paid or incurred 
after the existence of ores or minerals in commercially marketable quanti- 
ties has been disclosed. This section shall not apply to expenditures for the 
acquisition or improvement of property of a character which is subject to 
the allowance for depreciation provided in section 167, but allowances for 
depreciation shall be considered, for purp of this section, as expendi- 
tures. 


(b) Election of Taxpayer. At the election of the tenpayer. mode in ac- 
cordance with regulations prescribed by the Secretary or his delegate, ex- 
penditures described in subsection (a) paid or incurred during the taxable 
year shall be treated as deferred expenses and shall be deductible on a 
ratable basis as the units of produced ores or minerals benefited by such 
expenditures are sold. In the case of such expenditures poid or incurred 
during the development s of the mine or deposit, the election shall 
apply only with respect to the excess of such expenditures during the tax- 
able year over the net receipts during the taxable year from the ores or 
minerals produced from such mine or deposit. The election under this sub- 
section, if made, must be for the total amount of such expenditures, or 
the total amount of such excess, as the case may be, with respect to the 
mine or deposit, and shall be binding for such taxable year. 


(c) Adjusted Basis of Mine or Deposit. The t of pendite 
which are treated under subsection (b) as deferred expenses shall be taken 
into account in computing the adjusted basis of the mine or deposit, except 
that such amount, and the adjustments to basis provided in section 
1016 (a) (9), shall be disregarded in determining the adjusted basis of the 
property for the purpose of computing a deduction for depletion under sec- 
tion 611. 


a total allowable to the taxpayer for the year and 
not an allowance with respect to each property. 
Such deduction or election of deferment is only al- 
lowable for four separate years (not necessarily 
consecutive) and the four years allowed are to take 
into account not merely any years for which the 
taxpayer made such deduction or election, but also 
any years for which a transferor of mineral prop- 
erty to the taxpayer had made such deduction or 
election under certain specified situations too tech- 
nical for detailed discussion here. 

It seems recognized that the right of deduction as 
well as election is optional with the taxpayer, and 
if that right is not exercised the expenditures are to 
be capitalized, in which case that year would not 
be considered one of the four years specified.* 


* The proposed regulations in Sec. 1.615-1 recognized that such 
deduction or election was optional with the taxpayer, and this 
seems the appropriate rule. 


In general, the rules regarding deductions or de- 
ferment of exploration expenditures within the ap- 
plicable limits appear to be substantially the same 
as for development expenditures during the devel- 
opment stage, except for the differences noted: 1) 
that deduction as well as election is optional and 2) 
that within the prescribed limitation the taxpayer 
may elect to defer all or part of the expenditures 
for any mine or deposit (and to deduct or capitalize 
others). There will be the same need for careful at- 
tention to any rulings or regulations concerning op- 
tion or election, with recognition of possible differ- 


ence in the requirements because of broader options 
given with respect to exploration expenditures. 


Effect on Basis for Property 

If development or exploration expenditures are 
currently deducted, and to the extent that deferred 
expenditures have become deductible, the expendi- 
tures thus deducted manifestly will not form part of 
the basis for the property for computing gain or 
loss on sale or exchange of the property or for com- 
puting cost depletion. Their effect on percentage 
depletion computations is later noted. 

Deferred development expenses to the extent not 
yet ratably deductible would increase the property 
basis for computing gain or loss on sale or other 
disposition of the property, but not for depletion. 


Effect on Percentage Depletion Computations 
In computation of percentage depletion allowable 
for any property for any year, the deduction allow- 
able for that year* for development expenditures 


* This rule would apply whether the deduction allowable was the 
current deduction for expenditures in that year or the amount of 
the deferred expense deduction allowable for that year. 


with respect to that property is to be taken into ac- 
count in determining the taxpayer’s net income 
from the property for the purpose of the 50 pct 
limitation, as is specified in the Committee Report.’ 

Presumably no percentage depletion would be 
allowable for any year during the exploration stage, 
so no exploration expenditures currently deducted 
would affect percentage depletion computations. The 
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ratable deductions in later years for deferred ex- 
ploration expenditures might, however, affect the 
percentage depletion computations for such later 
years and be subject to a rule similar to that for 
development expenditures. 


Deduction for Losses 


The deduction for loss has two important aspects 
concerning the development and exploration ex- 
penditures here considered: 1) as to when a loss de- 
duction may be allowable with respect to any then 
remaining balance of expenditures previously capi- 
talized or expenditures previously deferred and 2) 
as to exploration expenditures which—if allowable 
as a loss in the same year when the expenditures 
were made—would not be includible within the 
$100,000 allowable deduction for that year. 

To determine when expenditures for development 
or exploration are to be deductible as losses be- 
cause worthless, perhaps the best simple statement 
of the applicable standard is that in the Committee 
Report” already mentioned, which refers to capi- 
talizing exploration expenditures to be recovered 
through depletion “unless such expenditures pro- 
duce no useful results, in which case they can be 
deducted as with any other loss.” 

There should be no question that if a mining 
property is abandoned, or if a taxpayer loses or 
abandons his interest in the property, any amount 
of capitalized or deferred expenditures not thereto- 
fore deductible are then allowable as a loss. If, for 
example, the taxpayer in any year has made ex- 
penditures for exploration or development of prop- 
erty he holds under lease or option, and before the 
end of that year the lease or option expires or is 
forfeited, such expenditures should be allowable as 
a loss to the taxpayer in that year. 

However, the loss should be allowable at any time 
it becomes manifest that the expenditures are 
worthless for the purpose for which they were in- 
curred. If development work is abandoned or be- 
comes worthless because there is no reasonable ex- 
pectation of its further utility, or if an exploration 
project or particular exploration work is abandoned 
or becomes worthless because there is no reasonable 
expectation of finding profitable ore, any expendi- 
tures therefor not previously deductible should then 
be allowable as a loss—even though the entire prop- 
erty or the taxpayer’s interest therein may not at 
that time be worthless. 

Such standards as these at least approach the 
standards that should be applied, although they 
would still leave much room for judgment and opin- 
ion in their application. 


Expenditures Made by Taxpayer 


An important point with respect to the deductions 
allowable under these sections for exploration or 
development expenditures is that they are allow- 
able to the taxpayer who has paid or incurred ex- 
penditures of the type described." If a taxpayer pur- 
chases a mine or deposit that has been in whole or 
in part developed or explored by others at their 
cost, no part of the cost of that mine or deposit to 
the taxpayer is to be considered as a development or 
exploration expenditure by the taxpayer which he 
would be entitled to deduct or defer under these 
provisions. 

This, however, apparently furnishes no warrant 
for proposed regulations that if a taxpayer, in con- 
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sideration for a grant of an interest in the minerals, 
has made expenditures for exploration or develop- 
ment of the property, such expenditures are not to 
be considered as deductible under these provisions 
as exploration or development expenditures by the 
taxpayer.” In such case it is the taxpayer who has 
made the expenditures of the type described (for 
exploration or for development) and he seems 
clearly entitled to their deduction. * 

* Note in this connection the specific provisions of Sec. 263 
(a) (1) (A) of the 1954 Code ‘and Sec. 24 (a) (2) of the 1939 Code) 
which make the general rule regarding capital expenditures in- 
applicable to expenditures for development of mines; also the state- 
ment in the Committee Report (Senate Report No. 781, 82nd Cong., 
lst Sess., Part 2, p. 64) that deductions allowable under the explo- 


ration section “are not, of course, subject to disallowance under 
Section 24 (a) (2).’ 


There seems no . departure from the prescribed 
standard in the specification” that a taxpayer who 
has made expenditures for exploration and develop- 
ment on his property and thereafter leases the prop- 
erty to another continues to be entitled to deduc- 
tion for the deferred expenditures he has made. 
Nor is there conflict in the special provisions of 
Sec. 381(c)(10) which permits an acquiring cor- 
poration to deduct deferred expenses of a distrib- 
utor or transferor corporation under the special 
situations there referred to, where the acquiring 
corporation is considered to take the place of the 
distributor or transferor. 


Pre-1951 Expenditures Later Deductible 


Expenditures for exploration and development 
which had been made prior to 1951 seem in no way 
affected by the new provisions. * Such expenditures, 


° The former vules that were applicable to pre-1951 expenditures 
may be found in Treasury Regulations 111. These rules were later 
amended by T.D. 6023 ‘(C.B. 1953-2, 132) of June 23, 1953, to state 
the new regulations for 1951, substantially as these are stated in 
Treasury Regulations 118 for years beginning after Dec. 31, 1951. 
As to former rules, see also G.C.M. 13954 (C.B. XIII-2, 66 (1934)). 


to the extent not previously deductible, would con- 
tinue their prior status, either as capitalized ex- 
penditures recoverable through depletion or de- 
ferred expenses deductible as minerals benefited 
were sold, but, in either case, subject when worth- 
less to appropriate loss deduction. 


Further Considerations 


This presentation of some of the problems that 
arise in practical application of these exploration 
and development provisions leaves many important 
points unmentioned or incompletely stated. It can- 
not try to forecast what the new regulations may 
provide when they are issued or what the decisions 
of the courts may be as these questions come before 
them. In the application of these provisions, full 
consideration must be given to all the technicalities 
of the statute and there must always be full recog- 
nition that the legal interpretation of these pro- 
visions and their application as matters of law must 
come from the attorneys or from the courts. 
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YROPHYLLITE, first identified as soapstone,’ 
later as agalmatolite,’ and finally as pyrophyl- 
lite,* has been known to occur in North Carolina for 
more than 130 years and has been produced inter- 
mittently in commercial amounts for the past 100 
years. Pyrophyllite mining, however, has become a 
major industry in North Carclina only during the 
past 25 years. North Carolina and California are the 
chief producing states. Current annual production 
averages 125,000 tons, of which slightly more than 
90 pct comes from North Carolina. 
Distribution and Geologic Setting: All known py- 
rophyllite deposits in North Carolina are associated 


J. L. STUCKEY, Member AIME, is State Geologist of North 
Carolina, Raleigh, N. C. 

TP 4652H. Manuscript, Feb. 14, 1956. New York Meeting, 
February 1956. 
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Carolina Pyrophyllite 


by Jasper L. Stuckey 


with rocks of the Carolina Slate Belt,‘ which is com- 
posed of a vast series of metamorphosed volcanic 
and sedimentary materials, occurring as two zones 
extending in a northeast-southwest direction across 
the state. The larger of these zones, lying in the 
central Piedmont region, varies from 8 to 50 miles 
wide. The smaller zone lies along the eastern edge 
of the Piedmont region and is partly covered by 
coastal plain sediments. 

The rocks in both zones consist of a great volcanic- 
sedimentary series, composed of air-laid and water- 
laid tuffs and breccias, lava flows, and slates. On the 
basis of composition, they may be classed into three 
groups: 1) tuffs, breccias, and lava flows of acid or 
rhyolitic composition; 2) tuffs, breccias, and lava 
flows of a basic or andesitic composition; and 3) 
water-laid slates composed of fine grained materials 
derived chiefly from the acid tuffs and breccias and 
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containing varying amounts of land waste. In the 
order of abundance, tuffs and breccias are most 
important, followed by slates and flows. 

Of some 15 known occurrences of pyrophyllite in 
North Carolina, six have been developed enough to 
indicate important reserves of mineable pyrophyllite. 
These major deposits occur near Robbins and Glen- 
don, Moore County; near Stanley, Randolph County; 
near Snow Camp, Alamance County; near Hillsboro, 
Orange County; and near Oxford, Granville County. 
All these deposits, with two exceptions, occur along 
prominent hills or ridges. The Glendon deposit oc- 
curs in gently undulating topography, while that near 
Robbins occurs in a relatively flat area covered 
largely by a thin veneer of coastal plain sand. All 
the known deposits appear to occur in acid tuffs and 
breccias, as none have been found in the slates or 
basic rock types. 


Structure of Deposits: A prominent feature of most 
pyrophyllite bodies is an irregular, oval, or lenslike 
form. This structure is observed along the strike and 
also vertically to the depth reached in mining. In 
nearly every deposit that has been developed enough 
to show the true structure, bodies and lenses of 
pyrophyllite are found along with lenses of tufface- 
ous rocks that exhibit various stages of alteration. 
Most pyrophyllite deposits occur as narrow bands 
or zones aligned with the cleavage strikes and dip of 
the country rock. The strike of the cleavage in both 
the country rock and the pyrophyllite bodies is 
northeast-southwest, while the dip is steeply to the 
northwest. 


In most cases the larger mineralized zones consist 
of a very siliceous footwall, a well developed min- 
eralized zone, and a highly siliceous and sericitic 
hanging wall. Where these conditions exist, contacts 
between the mineralized zone and the footwall and 
the hanging wall are gradational. Contacts between 
the footwall and country rock and the hanging wall 
and country rocks are also gradational. When the 
footwall and hanging wall are absent, as they fre- 
quently are, contacts between mineralized zone and 
country rock are gradational. 


Mineralogy: The mineralogy of the major deposits 
is relatively simple. Pyrophyllite, the most abundant 
mineral, occurs as foliated masses, massive granular 
bodies, and radial fibrous aggregates. The pyrophyl- 
lite in the deposits near Glendon and Robbins, 
Moore County, consists almost entirely of the folia- 
ted variety. That in the other major deposits con- 
sists largely of massive granular and radial fibrous 
forms, with occasional small amounts of the foliated 
variety. Quartz is abundant throughout the deposits 
except in the very purest pyrophyllite, occurring as 
large masses of a cherty or milky appearance, as 
stringers and veins of almost clear material, and as 
nodules and fine-grained particles. Sericite is often 
concentrated as bands or zones along the hanging 
wall of the pyrophyllite bodies and to a lesser extent 
along the footwall.’ It is also present as finely divided 
scales and flakes and as zones through good pyro- 
phyllite. One or more of the minerals diaspore, topaz, 
andalusite, and kyanite are present in all the deposits 
except those in Moore County. Andalusite is abundant 
in the Hillsboro deposit. In the deposit near Oxford 
there is considerable topaz, some blocks 1 to 2 ft 
long, as well as amounts of andalusite and kyanite. 
Chloritoid varies in amount from minor to abundant, 
while chlorite, pyrite, hematite, and magnetite are 
common but minor accessories. 
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Origin of Pyrophyllite: All available field and 
laboratory evidence suggests that the pyrophyllite 
bodies were formed through metasomatic replace- 
ments’ of acid tuffs and breccias. Mineralization, 
however, was not a simple process and probably was 
accomplished in stages. Following metamorphism, 
there was considerable silicification along the zones 
where the pyrophyllite bodies were later developed. 
Following silicification, pyrite and chloritoid were 
formed, varying in amounts from minor to abund- 
ant. Pyrophyllite was next formed by replacement 
of the previously silicified tuffs and breccias. Sericite 
developed along with the pyrophyllite or immediately 
following. The position of the minerals diaspore, to- 
paz, andalusite, and kyanite in the sequence is not 
clear, but they appear to have been formed early in 
the process, as they have been replaced* partially by 
pyrophyllite and sericite. The fact that the mineral- 
izing solutions were of magmatic origin is indicated 
by small granitic masses that intruded the volcanic 
rocks, occurring as masses along the western edge 
of the Carolina Slate Belt. 

Reserves: Sufficient evidence is not available to 
determine accurately the reserves of pyrophyllite in 
North Carolina, but there is enough information to 
establish fairly dependable indicated reserves. The 
writer stated in 1928: 


Taking into consideration the mineralogy 
and origin of the deposits, the source of the 
solutions, and the relation in the distribution 
of the gold and pyrophyllite deposits, it seems 
reasonable to expect pyrophyllite in commer- 
cial amounts to a minimum depth of 500 feet. 
This statement does not mean that every pyro- 
phyllite prospect can be developed into a mine 
at that depth. It does mean, however, that all 
indications point to a depth of that magnitude 
for the larger bodies which really show 
promise at the surface. 


The results obtained in exploring for pyrophyllite 
over the intervening years have borne out this state- 
ment. Some small prospects have been explored that 
did not prove continuous in depth, but drillholes more 
than 500 ft deep have failed to reach the bottom of 
the major deposits drilled to that depth. 

The pyrophyllite deposit occurred as irregular 
lenses 100 to 500 ft wide and 500 to 2000 ft long or 
more. The bodies of workable pyrophyllite occur near 
the center of the deposits and vary in width from 25 
to 200 ft. Pyrophyllite has a specific gravity of 2.8 to 
2.9 and weighs 175 lb per cu ft. Each 100 ft of length 
and depth of a pyrophyllite body 100 ft wide should 
yield 50,000 tons, allowing for a 60 pct recovery. 
Using these figures and assuming recovery to a depth 
of 400 to 500 ft, a reserve of some 12 to 14 million 
tons of pyrophyllite is indicated in North Carolina. 
It should be pointed out, however, that all these 
reserves are controlled by four companies operating 
in the state, and no known deposits are available 
for new producers. 

Mining Methods: Pyrophyllite mining on a com- 
mercial basis was started in North Carolina about 
1855* and has continued intermittently since that 
time. At first, prospecting and mining were carried 
out by pits, shallow shafts, drifts, and open cuts. As 
demands for larger quantities have increased and 
off-color material has become salable, open cuts 
—made possible by information from diamond 
drilling and by modern earth-moving machinery— 
have furnished most of the production. The largest 
pyrophyllite mine in North Carolina, the only modern 
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underground mine, is operated by Standard Mineral 
Co., at Robbins in Moore County, by a 500-ft shaft, 
drifts, and stopes. 


Processing: Processing of pyrophyllite has changed 
slowly through the years as demands and uses for 
the mineral have increased and changed. Prior to 
about 1855 it was used only locally—for stove lin- 
ings, fireplaces, chimneys, mantles, and gravestones 
—and was cut and shaped to fit the particular need. 
Production of pyrophyllite crayons was started about 
1880, continuing until 1922. Ground pyrophyllite was 
first produced in North Carolina about 1855.’ From 
1855 to 1913 grinding was carried out first at Han- 
cock’s Mills and later at Glenn’s Mills, both located 
on Deep River near the present village of Glendon, 
Moore County. The grinding stock was carefully 
selected, air dried, and crushed. It was then crushed 
by hand, ground with millstones, and passed through 
bolting cloth. 

In 1902 the first plant contructed exclusively for 
grinding pyrophyllite was built near the deposit. 
This was followed in 1904 by a second plant on 
another deposit about a mile away. Both plants were 
alike in that the grinding stock was air dried and 
crushed. In one plant the crushed material was 
passed through a hammer mill, ground with mill- 
stones, fed into a ball mill, ground 8 hr, and screened. 
In the other mill the crushed material was ground 
with millstones, the fines removed by air, and the 
coarse material fed into a ball mill, ground, and 
screened. Both plants were abandoned by the end 
of 1921. 

Before 1918 all the known pyrophyllite deposits 
of any importance in North Carolina were located 
along the north side of Deep River, in the general 
vicinity of Glendon, Moore County. In that year, 
what later proved to be the largest known deposit in 
the state was discovered about two miles south- 
west of Robbins, Moore County, when wagon 
wheels brought up a fine white material that proved 
to be pyrophyllite. The first modern grinding plant 
was built on this property about 1921. The process 
first used consisted of crushing, grinding in a 
hammer mill, and screening. The hammer mill 
did not prove satisfactory for fine grinding, and 
after some modifications the process was discarded. 
A new process was installed, consisting of crushing, 
grinding in a roller mill, and screening. As the ce- 
ramic market for pyrophyllite has become important, 
conical pebble mills for fine grinding have been 
installed in this plant and the other plants in the 
state. 


At present three companies—Standard Mineral 
Co. at Robbins, Carolina Pyrophyllite Co. at Staley, 
and Glendon Pyrophyllite Co. at Glendon—are min- 
ing and processing pyrophyllite for market. A 
fourth company, North State Pyrophyllite Co. at 
Greensboro, is mining pyrophyllite and producing a 
variety of pyrophyllite refractories but is not selling 
pyrophyllite as such. None of these companies is 
carrying out beneficiation or true mineral dressing 
on crude pyrophyllite. By selective mining, blend- 
ing, grinding, and screening, a wide variety of 
grades, standardized both as to grain size and chem- 
ical composition, is being produced for fillers and 
specialty products and for use in ceramic bodies 
and refractories. 

In the processes used to date only pyrophyllite 
pure enough to make a salable finished product has 
been used. As a result much good material containing 
60 to 75 pct pyrophyllite has been discarded. During 
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recent years, as demands have increased, improved 
methods of grinding and screening have reclaimed 
much material formerly discarded. In view of the 
somewhat limited reserves and increasing demands, 
too much good material is being left in the ground 
or thrown on the dumps. The tonnage estimates 
made are based on the assumption that all material 
containing 40 to 50 pct pyrophyllite and not too 
much off-color will be used. During the past two or 
three years considerable research has been in 
progress on removal of iron, free silica, and other 
impurities. The North Carolina State College Miner- 
als Research Laboratory, Asheville, has aided in 
this program, and a great deal of information not 
yet in use is being accumulated. On the basis of 
information now compiled and still being obtained, 
all indications point to new and improved pyrophyl- 
lite milling operations in North Carolina in the near 
future. Details of the proposed new processes are 
not yet obtainable, but a large tonnage of pyrophyl- 
lite, higher in quality and slightly higher in price 
than that now being produced, should be made 
available to industry as demands increase. 

Uses of Pyrophyllite: Prior to about 1855 pyro- 
phyllite was used locally for tombstones, and such 
stones—still well preserved—may be seen in two or 
more cemeteries near Glendon. Emmons’ in 1856 
described it as an excellent substitute for soapstone 
in stove linings, fireplaces, chimneys, and man- 
tles. He stated that it was not suitable for paint, as 
it became translucent when mixed with oil, but 
described it as a filler that helped retain the per- 
fume in soap and added that large quantities were 
ground for the New York market in 1855. He de- 
scribed it as suitable for antifriction powder and 
for use as a cosmetic and quoted Jackson to the 
effect that it would make a very refractory material 
for stoneware and crucibles. 

At present pyrophyllite is used chiefly for manu- 
facture of insecticides, rubber, ceramics, refractories, 
plastics, paint, and roofing paper. It has a number 
of minor uses for products including cosmetics, 
wallboard, cordage, textiles, bleaching powder, and 
soap. The best production figures available indicate 
that about one half the current annual production 
goes into insecticides and rubber, one third into 
ceramics and refractories, and the remainder into 
plastics, paint, roofing, and minor uses. 

Uniformity of grain size and mineral content is 
becoming important for all uses. For ceramics, 
whiteware, and wall tile, where the size of the 
finished product must be controlled accurately, 
pyrophyllite is one of the best materials available, 
provided it is perfectly uniform in grain size and 
composition. For use in special refractories, such as 
car tops for tunnel kilns, monolithic furnace lining, 
and furnace lining requiring rapid temperature 
changes, pyrophyllite makes an excellent body that 
is shock-resistant. 

References 


Report on the Geology of North Carolina, Part I, 
p 4 

E. Emmons: Geological Report of Counties of North 
Carolina, pp. 52-54, 217-218. Raleigh, 

*G. J. Brush: American Journal of , 1862, no. 34, p. 219. 
‘J. L. Stuckey: The Pyrophyllite Deposits of North Caro 
a Department of Conservation and Development Bull. 

°S. D. Broadhurst and R. J. Councill: High Alumina Minerals in 
the Volcanic-Slate Series, North Carolina. North Carolina Depart- 
ment of Conservation and Development Inf. Circ. 10, 1953. 

*B. C. Industrial Minerals, Chap. 37, 
AIME, New York, 1949. 

‘A. F. Greaves- Walker and J. J. Amero: The Development of an 
Unfired Pyrophyllite Refractory. North Carolina State College Rec- 
ord, June 1944, p. 40. 


Discussion of this paper sent (2 copies) to AIME before Feb. 28, 
1958, will be published in EncIneertine. 


JANUARY 1958, MINING ENGINEERING—99 


— 
‘ 


HE Juniper Prospect is in Carleton County, N. B., 
at approximately 46° 31’ north latitude, 67° 20’ 
west longitude. 

During the summer of 1955 an area in west-central 
New Brunswick was selected for aerial electromag- 
netic prospecting with American Metal Co.’s heli- 
copter-mounted equipment. Generalized, small-scale 
government geologic maps had suggested that this 
area was located along the western border of the 
northeast-trending granitic backbone of northwest- 
ern New Brunswick and might be underlain by the 
Ordovician-Silurian sediments and volcanics that 
are the host rocks for the recently discovered sul- 
fide deposits of the Bathurst-Newcastle district. 
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Toronto, Canada. R. A. BARKER is an Exploration Geologist with 
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Case History of the 


Juniper Prospect 


by S. H. Ward and R. A. Barker 


The helicopter electromagnetic equipment located 
an anomalous conductive area, coincident with a 
small aeromagnetic closure, about five miles west 
of the town of Juniper. 

Subsequently 30 mining claims (total area about 
6600 x 8000 ft) were staked and company personnel 
conducted geological, geophysical, and geochemical 
investigations on the property. The claims and im- 
mediately contiguous areas were mapped geologi- 
cally, and an area of about 2000 x 4000 ft was soil- 
sampled and also surveyed by ground electromag- 
netic and gravity methods. Finally six diamond drill- 
holes, totaling 3500 ft in length, were drilled to test 
the anomalous conditions discovered by the several 
exploration techniques used. 

The discovery of base metal sulfides during drill- 
ing was a technical success for the exploration 
methods, but the quantity of sulfides was too small 
to be profitably exploited. 
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Fig. 1 (above)—Generalized geologic map of New Bruns- 
wick (after G. S. C.). Fig. 2 (right)—Map showing aero- 
magnetic contours with superimposed generalized geology 
of area near Juniper Prospect (after G. S. C.). 
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Fig. 4—Typical helicopter EM trace. 


Geology: No published geologic maps of the Juni- 
per area are available, with the exception of the 
Geologic Map of the Maritime Provinces (see Fig. 1) 
on a scale of 1 in. to 12 miles. The area immediately 
to the southwest has been mapped by Caley on 
a scale of 1 in. to 2 miles.’ Projection of Caley’s 
units some three or four miles northeastward sug- 
gests that the Juniper property is underlain by Si- 
lurian slates in contact with Pre-Silurian quartzites 
and slates to the east. The western border of the 
main granitic core of New Brunswick lies about five 
miles to the east of the Juniper Prospect. 

Claim lines, streams, roads, and grid picket lines 
were traversed during geologic mapping, see Fig. 3. 
Relief on the property is not more than 50 ft and 
swampy areas are numerous and extensive. 

Outcrops are confined to the stream that traverses 
the northeast corner of the property and to the road 
that parallels the southern boundary. Almost no 
outcrop was found in the central grid area, but float 
was considered to be representative of bedrock. Both 
float and outcrop indicate that the whole property is 
underlain by a monotonous sequence of slates and 
argillites varying slightly in sand content but essen- 
tially of similar composition. No structures other 
than bedding and cleavage or jointing were observed, 
although it is possible that strata may be repeated 
in the area by steep isoclinal folding. Strikes vary 
slightly about a north-east direction and both bed- 
ding and cleavage dip steeply to the east. No evi- 
dence of faulting was observed. Sulfide minerals 
were not seen either in float or outcrop. 

Geochemistry: Approximately 1000 soil samples 
were collected in a grid pattern over an area 4000 x 
4600 ft. Samples were taken by soil auger at a depth 
of about 2 ft and were spaced at 100-ft intervals 
along lines 200 ft apart. Samples were unobtainable 
at a number of places because of swamps. 

All samples were analyzed for copper and zinc, 
using the well known dithizone colorometric method 
after digestion with hot nitric acid. Several scattered 
above-normal zinc values were recorded, but no 
larger anomalous areas were outlined.The geochemi- 
cal results were, therefore, interpreted as being 
essentially uninteresting. 

Helicopter and Ground Electromagnetic Data: The 
reconnaissance helicopter electromagnetic (HEM) 
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survey, on flight lines spaced % mile apart, located a 
response on one line passing directly over the aero- 
magnetic anomaly marked A in Fig. 2. Subsequently, 
several other flights were made at close intervals 
and the peaks of the HEM anomalies so registered 
are shown in Fig. 3. The correlation between the 
HEM and aeromagnetic data appears to be fairly 
good. A typical HEM trace over this conductor is 
shown in Fig. 4. 

Following detailed geologic examination of the 
area of the combined HEM and aeromagnetic 
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Fig. 3—Map showing aeromagnetic and helicopter EM ano- 
molies at Juniper Prospect. 
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Fig. 5—Map showing conductive zones outlined by ground 
EM survey. 


anomalies, a ground electromagnetic (EM) sur- 
vey was carried out using the McPhar dual-fre- 
quency vertical coil technique. Fig. 5 indicates the 
conductive zones delineated by this method. One 
broad prominent zone parallels the geologic strike 
throughout the grid area and several weaker zones 
or possible zones exist to the east and west of it. The 
broad zone would appear to be offset by faulting or 
tight folding in the region of line 25N. This might be 
accounted for by a fault, striking N45°W and par- 
alleling topographic linears in the area, but no other 
evidence supports this structure. 

For purposes of discussion the broad zone has been 
subdivided into parts A and B, as shown in Fig. 5. 
The conductivity of zone A is good at the northern 
extreme and decreases to fair in the southern portion. 
Zone B exhibits good conductivity in the vicinity of 
line 24N, but this decreases to fair northward. Other 
conductors located within the grid area appeared to 
be of minor importance. 

Typical EM dip angle profiles are shown in Fig. 6. 
The dashed curve indicates the 5000-cps response 
and the solid line the 1000-cps response; the ratio 
of the areas under the curves provides a measure of 
the conductivity of the causative body. In this 
instance, interpretation of the EM dip angle profile 
indicates that: 

1) Depth of the conductor is shallow, probably 
less than 50 ft. 


2) Depth extent of the conductor is large, prob- 
ably more than 1000 ft. 


3) Dip of the conductor is steeply eastward. 
4) Conductivity of the body is good. 


Past experience in New Brunswick with this elec- 
tromagnetic survey technique indicates that most 
carbonaceous and/or graphitic sediments are of 
moderate to poor electrical conductivity, whereas 
most massive sulfide bodies, especially those contain- 
ing pyrrhotite, are of good to excellent electrical 
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Fig. 6—Section (facing north) showing EM, SP, and gravity 
profiles on line 16N. 


conductivity. Exceptions to this rule have been 
noted, mostly where intense shearing of graphitic 
sediments produces good to excellent conductors. 
While massive sulfide bodies show good to excellent 
electrical conductivity, disseminated bodies range 
from very poor to excellent conductors depending 
upon the amount, type, and distribution of miner- 
alization. 

Thus the EM survey, by conductivity analysis 
alone, places this conductor in an interesting cate- 
gory. This information, together with the knowl- 
edge (derived from the aeromagnetic data) that the 
conductor is directly or indirectly associated with 
magnetic minerals, leads to the conclusion that pyr- 
rhotite is the most logical common cause. The com- 
bined magnetic and electromagnetic anomalies 
might be explained, of course, by graphitic sediments 
interbanded with magnetic iron formation, but the 
limited areal extent of the aeromagnetic anomaly 
is against this. 

Since there was no outcrop in the immediate area 
of the grid and no mineralized float was seen dur- 
ing geologic reconnaissance, completion of a gravity 
survey before drilling appeared to be the next logi- 
cal step. The gravity survey would be expected 
to determine whether or not a significant amount 
of excess mass was directly associated with the EM 
conductors. A large, sharp gravity anomaly directly 
over the EM conductors might be interpreted as a 
representation of a substantial tonnage of massive 
sulfides. 

In the course of the geophysical investigations, 
a self-potential profile was obtained along line 
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16N. For comparison, this profile is shown in Fig. 6, 
along with the EM and gravity profiles. 

Gravity Survey Data: When a gravity survey 
was applied to this property, the basic assumption 
was made that the excess mass sought came to 
within about 50 ft of surface and dipped steeply. 
A sharp gravity feature would be expected, there- 
fore, from any substantial tonnage of near-surface 
excess mass, and the gravity survey could be 
limited initially to a small area. Consequently the 
area covered was only 2000 x 2400 ft. The observed 
gravity contours over this area are shown in Fig. 7. 
A density of 2.65 gms/cc was assumed in applying 
the Bouguer correction. No correction was neces- 
sary for terrain. 

From Fig. 7 it may be seen that the observed 
gravity contours create a domed surface of maxi- 
mum relief 0.60 mgals over the area surveyed. The 
peak of this broad anomaly falls along zone A. 
Most of the anomaly may be attributed to a deep- 
seated source or, alternatively, to a diffuse and shal- 
low one. It does not appear to reflect the large near- 
surface excess mass that was sought. 

The gravity data might be explained by a deep- 
seated large massive sulfide body, but stringers 
would have to extend from such a body to surface 
to account for the conductors located by the EM 
survey. Alternatively, a small disseminated sulfide 
body might exist near surface. 

To emphasize the near-surface effects and pro- 
vide targets for drilling based on the latter alter- 
native, a second-order surface was removed from 
the observed contours of Fig. 7 (least square fitting 
of second-order surface). The residual contours of 
Fig. 8 result. A small anomaly of about 0.15 mgals 
centered about 2+00W line 16N is the most striking 
feature remaining. This anomaly coincides, at least 
in part, with conductive zone A. 

Although the gravity survey data tended to down- 
grade this prospect as an economic possibility, some 
drilling appeared to be warranted. Drilling was rec- 
ommended to test the shallow ore possibilities and 
to provide a brief test of the deep ore possibilities. 

Drilling Results: Of the six holes diamond drilled 
in the grid area, five were 300 to 600 ft long and one 
was 1300 ft long. 

Diamond drilling confirmed the interpretation of 
the general geology of the prospect gained from sur- 
face mapping. All the core is composed of argilla- 
ceous sediments, varying in color from predominant 
gray, through green and black, to red and reddish 
brown. Minor variations in composition are shown 
by more sandy and quartzose layers. Although the 
black slates are doubtless carbonaceous, none are 
highly graphitic and therefore not conductive as 
proven by tests with an ohmmeter. Metamorphic 
grade is very low; chlorite is present but no biotite 
was observed in the hand specimen. 

Many quartz and quartz-carbonate veinlets (aver- 
aging % to % in. wide) form stockworks through- 
out much of the core. In a number of places there is 
a slight bleaching adjacent to these veinlets. 

Highly contorted bedding (?) surfaces and the 
presence of sedimentary fragments in a similar ma- 
trix are possible evidence of primary slumping and 
pre-lithification deformation. 

All cores contained minor disseminated pyrite and 
marcasite (?) especially in the darker sediments, as 
well as pyrite, pyrrhotite, and some chalcopyrite, 
sphalerite, galena, and arsenopyrite in very small 
ramifying veinlets, which form stockworks similar 
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Fig. 7—Map showing observed gravity contours in relation to 
conductive zones. 
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Fig. 8—Map showing second-order residual gravity contours. 


Fig. 9—Section (facing north) showing comparison of 
theoretical and observed aeromagnetic anomalies. 
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to the quartz-carbonate stockworks and in some 
places coinciding with them. The sulfide veinlets 
range from about 1/16 in. to 1 in. wide and average 
about % in. wide. They appear to have been em- 
placed along fracture or joint planes. The stock- 
works are confined to zones intersected in the holes, 
but these zones do not have noticeable stratigraphic 
or structural boundaries. 

The quantities of base metals contained in these 
veinlets are insignificant from an economic view- 
point, but they appear to be an adequate explanation 
of all the geophysical data. The minor pyrrhotite, 
because it is of excellent conductivity and occurs in 
a stockwork, readily explains the EM data. There 
seems to be enough pyrrhotite mineralization to 
cause the small aeromagnetic anomaly and enough 
total sulfides to cause the gravity anomaly. Measure- 
ments on many samples of diamond drill core showed 
that any anomalous density or magnetic suscepti- 
bility could be directly attributed to pyrrhotite. The 
unmineralized argillite was found to be amazingly 
uniform, having a density of 2.71+.04 gms/cc and a 
magnetic susceptibility of 80x10“ cgs units (based 
on measurements on 91 samples). The argillite min- 
eralized with pyrrhotite showed densities up to 3.28 
gms/cc and susceptibilities up to 6700x10~ cgs units. 

As a final check on the adequacy of the drillhole 
data as an explanation of the geophysical data, the 
gravity and magnetic anomalies due to masses of 
dimensions and characteristics shown in Figs. 6 and 
9 have been computed. The comparisons of theoreti- 
cal and observed anomalies suggest that the assump- 
tions for the theoretical models are in reasonable 
agreement with the results obtained by drilling. 

A density contrast of 0.09 gms/cc is required for 
the body used to compute the theoretical gravity 


profile. Four percent sulfide (density 5.0 gms/cc) 
in argillite of density 2.71 gms/cc would provide this 
density contract. A susceptibility contrast of 370x10~ 
cgs units is required for the body used to compute 
the theoretical aeromagnetic profile. This could arise 
from approximately 2 pct pyrrhotite in argillite of 
susceptibility 80x10“ cgs units, assuming a suscepti- 
bility for massive pyrrhotite of 18,000x10~ cgs units. 
The above percentages of sulfide mineral content are 
in good agreement with a visually estimated 2 to 4 
pet total sulfides in drill core. 


Conclusion 
Prior to drilling, the summation of all geological 
and geophysical data indicated that the possibilities 
for commercial mineralization on this property were 
meager. However, a limited drilling program ap- 
peared to be warranted and was carried out. Drill- 
ing results corroborated the geological and geophysi- 
cal interpretations. Consequently it is believed: 1) 
that enough drilling has been carried out and 2) 
that a commercially exploitable ore deposit is not 

likely to exist on the property. 
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Porphyry Copper Deposit 


Cuajone, Peru 


by W. C. Lacy 


HE Cuajone porphyry copper deposit is the 

northernmost of a group of three deposits in 
southern Peru controlled by the Southern Peru Cop- 
per Corp.—Toquepala, Quelleveco, and Cuajone— 
all within a 20-mile belt. 

Although small pockets of high-grade copper 
oxide ores were worked in the Cuajone area in the 
19th century, it was not until 1939 that its poten- 
tialities as a disseminated deposit were recognized 
by O. C. Schmedeman. An exploratory drilling pro- 
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gram was begun in December 1942 and continued 
until early 1945. The program was revived in No- 
vember 1952 and completed early in 1954. Early 
exploration was by diamond drilling. Later explora- 
tion was predominantly churn drilling, with dia- 
mond drilling used only for wildcat holes. 

Along this northwest-trending belt of deposits, 
which follows the western slopes of the Andean 
Range, quartz-monzonite has invaded earlier dio- 
rite intrusives and a series of warped and tilted 
Cretaceous(?) volcanic flows. Little faulting of 
consequence has been recognized within the min- 
eralized areas. Sulfide minerals were introduced 
into all these diverse rocks, and mineralization was 
followed by erosion, oxidation, and enrichment. In 
Late Tertiary and/or Quaternary time the entire 


TRANSACTIONS AIME 


— i 

| | 

| 


area was blanketed beneath volcanic flows, ag- 
glomerate, and ash. 

Streams fed by glacial meltwater cut deep can- 
yons through these volcanics and in the Cuajone 
area exposed a narrow belt of leached capping in 
the Chuntacala Valley and a wide halo of alteration 
in the Torata and Cocatea valleys (Fig. 1). Spurs 
between the valleys are relatively flat, westward- 
dipping plateaus capped by the post-ore volcanics. 
Outcrops of the underlying older rocks are scarce 
and the geology must be largely interpreted from 
drilling data. 

The Cuajone quartz-monzonite porphyry stock is 
roughly 6500 ft long and 3500 ft wide. The long 
axis strikes northwest, and both lateral contacts 
dip steeply to the northeast. It invades an earlier 
diorite intrusive and a sequence of southwestward- 
dipping Cretaceous(?) volcanic flows which in- 
clude: an andesite porphyry (not reached by any 
drillholes in the vicinity of ore mineralization); a 
basalt, with olivine-rich phases; an overlying rhyo- 
lite porphyry and a second andesite porphyry cap- 
ping the rhyolite porphyry. These volcanics lie un- 
conformably on Cretaceous quartzite, shale, and 


Table |. Summary of Geological Events 


ternary to recent: Alluvium 
ry to Quaternary: Volcanics 
Volcanic ash 
Agglomerates 
Vitrophyes 
Andesite porphyry flows 
Rhyolite porphyry flows 
Erosional unconformity. Period of oxidation and enrichment. 
Tertiary (7): Intrusive Series 
Breccia dikes 
Latite porphyry dikes 


Period of sulfide mineralization. Copper introduced late. 
Tertiary (7): Breccia pipes 
Quartz-monzonite porphyry stocks 
Diorite and quartz-diorite stocks 


Period of mild folding and tilting to the southwest. 


Late Cretaceous (7): Volcanics + 3000 ft 
Andesite porphyry 0 to 350 ft 
*Rhyolite porphyry *> 1000 ft 
Basalt (olivine) +> 2000 ft 
Andesite porphyry ? 
Sedimentary Rocks 
Quartzite, shales, coal ? 


Cretaceous: 


* Probably equivalent to the Quelleveco quartz-porphyry. 


coal beds exposed in valleys north of the Cuajone 
area. Post-ore latite porphyry dikes, and breccia 
dikes or breccia pipes, which appear to be genetic- 
ally related to the latite porphyry, cut mineralized 
quartz-monzonite and the warped volcanics. 
Breccia pipes and shatter pipes* belonging to an 


place. 


earlier generation cut the quartz-monzonite por- 
phyry stock and Cretaceous(?) volcanics and ap- 
pear to have localized ore mineralization. 

A possibly still earlier generation of breccia, ob- 
served along the northern portion of the Cuajone 
stock, was solidly cemented by quartz, tourmaline, 
and minor sulfides. Tourmaline is rare in the later 
breccias. 

Shape: The principal orebody, the Chuntacala, 
comprised essentially of primary sulfides, is located 
on the southern nose of the northeastward-dipping 
Cuajone quartz-monzonite stock. Drilling revealed 
it to be roughly circular in plan, about 3000 ft diam 
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Fig. 1—Geological map of Cuajone area. 


near the surface. It has two irregular horn-like ex- 
tensions to the northwest, not yet explored in de- 
tail, which follow the contact between volcanics and 
intrusive. With depth the orebody divides into two 
distinct roots, shown in Figs. 2 and 3. The northern 
portion tapers downward as an inverted cone with 
an elliptical plan; at a depth of 1600 ft below the 
bottom of the valley it runs 650 ft in an east-west 
direction and 1300 ft north-south. The southern 
portion follows down the south contact zone of the 
quartz-monzonite intrusive as a tapering figure 
with a crescentic plan. Drillholes were stopped in 
primary ore at a depth of 1935 ft below the valley 
within these roots. The ore occurs within the 
quartz-monzonite and the warped volcanics. 

Ore Mineralization: Sulfides within the orebody 
occur as small veinlets up to 2.5 in. wide but usually 
0.5 in. wide or less in closely spaced array. Rock 
fragments between the veinlets contain dissemi- 
nated sulfide grains. Pyrite is the most abundant of 
the sulfide minerals, chalcopyrite the principal pri- 
mary ore mineral. Minor quantities of bornite, 
galena, sphalerite, and enargite were noted in cores 
and sludge samples. Molybdenite is common but 
spotty in its occurrence associated with quartz vein- 
lets and as fracture coatings. Supergene enrichment 
processes have formed chalcocite and covellite. 
Chrysocolla, cuprite, tenorite and local concentra- 
tions of native copper have formed where the zone 
of oxidation has encroached upon enriched ore. 

There appears to be a general increase in abun- 
dance of lead and zinc minerals toward the outer 
portions of the ore zone, but economically they are 
of little importance, and no quantitative data re- 
garding their distribution was obtained. A study 
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Fig. 2—Cross section through central portion of Chuntacala orebody. 


indicates that in and around the Chuntacala ore- 
body the ratio of iron to copper in the sulfides 
varies. Within the central pipe portion of the ore- 
body and close to the contacts of the intrusive 
stock the copper/iron ratio is high and a small per- 
centage of sulfides indicates high copper values. On 
the outer fringes of the mineralized area the ratio is 
low, and even a high percentage of sulfides does 
not promise ore grade. This zoning was important 
in interpreting geophysical results obtained using 
pulse methods.* 

Wallrock Alteration: The course of chemical 
changes that took place in the wallrock related to 
the processes of ore deposition varied with the ini- 
tial chemical composition of the altered rocks. How- 
ever, the ultimate products of intense alteration 
were the same irrespective of the nature and com- 
position of the original rock. 

Wallrock alteration at Cuajone is similar to that 
generally described as characteristic of the por- 
phyry-copper deposits of the western U. S. Evidence 
can be observed on both small and large scales for 
expanding fronts of alteration, each being displaced 
outward by a higher intensity phase emanating 
from fractures or channelways. On a small scale in 
the quartz-monzonite or rhyolite porphyry, sulfide 
veinlets may be flanked by zones rich in secondary 
quartz, grading outward through sericite and quartz 
into a clay-sericite mixture, and finally a broad 
argillized zone. The same pattern holds on a broad 
scale: areas of strong silicification and sericitization 
(intense alteration) grade outward into areas of 
mixed silicification, sericitization, and argillation 
(moderate alteration) and this in turn into a broad 
zone argillation (weak alteration). In basalt the 
alteration follows the same general pattern, but 
a wider variety of alteration minerals is formed in 
the lower intensity zones. These include serpentine, 
tale, chlorite, and clay minerals. Zones of intense 
alteration in the basalt are characterized by quartz 
and sericite but may also contain minor quantities 
of epidote. 

A zone of weak to moderate intensity alteration 
of the rock around the Chuntacala orebody forms a 
halo about a mile and a half wide. Areas with high 
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intensity alteration are generally confined to the 
immediate area of the orebody but only partially 
conform to the ore distribution pattern, as shown 
in Fig. 4. 

Controls of Ore Localization: Future geological 
mapping of the open pit areas will reveal the com- 
plex nature of the structure that can only be gen- 
erally surmised from drilling data. However, con- 
trol of ore localization appears to be principally 
structural in nature, with copper values concen- 
trated along zones of shattering or brecciation that 
were open at the time copper-bearing solutions 
were introduced. Where structures transcended rock 
boundaries, rock types exerted minor control as to 
the grade of copper values. 

Within the southern portion of the quartz-mon- 
zonite porphyry stock there appears to be a cluster 
of breccia pipes adjacent to which the rock has been 
severely shattered. The number and extent of these 
pipes is not known. These apparently have served to 
localize ore values. Alteration of the wallrock in the 
vicinity of this supposed pipe cluster is generally 
only of moderate intensity. 

A zone of irregular shattering and brecciation oc- 
curs adjacent to the contact area between quartz- 
monzonite and volcanics affecting both. This zone is 
best developed around the southern nose of the 
stock, and ore mineralization related to this feature 
seems to merge with that of the breccia pipe cluster 


Fig. 3—Cross section through southern portion of Chuntacala 
orebody. 
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Fig. 4—Plan of Chuntacala orebody showing alteration in- 
tensity. 


in the upper levels. Intense wallrock alteration ac- 
companies mineralization localized along this struc- 
ture. 

In places where drillholes cut down through al- 
ternating quartz-monzonite porphyry and basalt, 
control of ore grade by rock type is striking. Copper 
values are generally 0.1 to 0.2 pct higher in the 
basalt; in only a few instances was there no change 
or reversal. The rhyolite porphyry appears to re- 
act chemically in the same fashion as the quartz- 
monzonite porphyry. 

Oxidation and Enrichment: Construction of con- 
tours, based on drillhole data, of the Pre-Tertiary— 
volcanics land surface, depth of oxidation, depth of 
enrichment, location and thickness of the oxide ores, 
and configuration of the present water table yielded 
interesting data regarding oxidation and enrichment 
of ores in the Chuntacala orebody. 

At the time of extrusion of the Late Tertiary (7?) 
or Quaternary flows and deposition of clastics the 
topography in the area of the Chuntacala orebody 
was one of considerable relief—approximately 600 
ft in the immediate area of the Chuntacala orebody. 
Valley and ridge areas did not conform with present 
topography. This old topography appears to exert a 
greater influence upon present subsurface drainage 
and the resultant water table configuration than 
does the present topography. (See Fig. 5). 

The top of the zone of enrichment in the southern 
and central portions of the Chuntacala orebody 
faithfully approximates this pre-volcanics erosion 
surface, being only a few feet below the surface in 
the valley areas and under about 200 ft of leached 
capping in the ridge areas. In the northern portion 


Fig. 5—Plan of Chuntacala orebody showing relations be- 
tween present surface, pre-volcanic surface, and present 
water table. 


of the orebody the pattern is confused, with no ap- 
parent relation to present ore pre-volcanics erosion 
surfaces. Proximity to the deeply eroded Torata 
Valley and rapid fall-off of the water table in this 
direction may have resulted in deep oxidation and 
leaching along permeable fractured zones. 

The bottom of the enriched zone is irregular and 
does not parallel either present or pre-volcanics 
erosion surfaces. Locally it extends to more than 160 
ft in narrow roots; elsewhere there is no enrich- 
ment. Depth of secondary enrichment appears to be 
a function of rock permeability, with shattered and 
brecciated zones permitting deeper phreatic circula- 
tion, and is seemingly unrelated to rock type or 
wallrock alteration. 

Oxide ores of the Chuntacala orebody are located 
principally upon the pre-volcanics ridges and appear 
to be due to encroachment of oxidation on the en- 
riched zone in pre-volcanics time. 
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Mineralized Cretaceous Horizons in 


Northeastern Mexico 


by P. Sanchez-Mejorada 


EOLOGISTS who are acquainted with the mines 
of northeastern Mexico realize that the most 
important lead-silver replacement deposits of the 
province are confined to a single formation. But 
since the formation is several hundred meters thick, 
the author has determined the relative position of 
the lead mantos in the belief that this information 
will prove useful in the search for new mines. 
This article describes the stratigraphic location 
of lead-silver replacement deposits known in sev- 
eral mines situated in a region comprising part of 
the states of Coahuila and Nuevo Leon. The area 
studied extends for 200 km* (125 miles) from east 


° : Conversions of metric units to English units are approximate. 


to west and 70 km (45 miles) north to south. 

Metallogenic Province: The most important me- 
tallic deposits of the region have the following com- 
mon characteristics: 

1) The orebodies occur. as manto replacements of 
calcareous sediments. 

2) The horizons that have contributed large ton- 
nages of ore are in similar positions in the corre- 
sponding stratigraphic columns (as it will be shown 
later on). 

3) Lead is the most important metal in the ores. 
Silver is commonly present in small amounts. Oc- 
currence of zinc is dependent on the degree of oxi- 
dation of the primary sulfides. 

4) A large proportion of the total production has 
been in the form of oxidized ores. 

5) The deposits are located on anticlines. 

Rocks of Cretaceous age crop out over large areas 
of the states of Nuevo Leon and Coahuila, forming 
part of a belt that extends to the south along the 
eastern Sierra Madre. The sediments are cut by a 
small number of intrusive stocks ranging in charac- 
teristics from rhyolite to diorite. 

The most prominent structural feature of the 
region is a series of folds trending northwest- 
southeast. Faulting is not conspicuous in the region, 
although a major fault zone is found farther East.’ 

The physiography closely reflects structural fea- 
tures, with mountains formed by anticlines and 
valleys conforming with intermediate synclines. 
Narrow valleys have also been developed along the 
axes of many anticlines, where solution of limy sedi- 
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Fig. 1—Location of several lead mines in northeastern 
Mexico. 


ments and erosion have proceeded along axial ten- 
sion fractures. 

Stratigraphy: Rocks of the Upper Cretaceous are 
exposed in only a small percentage of the total area. 
Generally they have been eroded away from the 
mountains and are covered by recent talus and 
alluvium in the valleys. 

Humphrey’ has published an excellent paper de- 
scribing the Cretaceous formations of the Sierra de 
los Muertos, a short distance west of Monterrey. A 
brief summary of these formations is given below 
to convey an overall picture of the stratigraphic 
sequence that prevails just south of the area under 
consideration. 

Upper Cretaceous 
Indidura: Essentially thin shaly sediments. 
Cuesta del Cura: Limestone in thin wavy beds 
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with black chert. This formation marks the transi- 
tion from lower to upper Cretaceous. 
Lower Cretaceous. 

Aurora Limestone: Gray, massive limestone in 
thick to medium beds. 

La Pena: Formation rich in cephalopods and 
composed of marls and shales interstratified with 
thin beds of shaly limestones and bands of black 
chert. Humphrey applies the term La Pena to only 
a fraction of the formation originally described 
under this name by Imlay.* Humphrey’s classifica- 
tion is used in this article because this restricted 
section forms a very distinctive unit in the region. 

Cupido: Medium to thick-bedded limestone with 
dolomitic beds that are more abundant toward the 
base of the formation. 

Taraises: Limy-shaly sediments and thin lime- 
stone beds. 

The upper portion of this stratigraphic sequence 
prevails without important variations throughout 


the region, but there are radical changes in the pre-~ 


Cupido formations. 

The soft Indidura sediments are commonly found 
only as narrow belts along the foothills of the 
mountains. The Cuesta del Cura limestone is not 
prominent in general, and it may be absent. 

The Aurora limestone forms the most extensive 
outcrops and the top of the formation often outlines 
the mountains. 

The sediments of La Pena form a thin band of 
soft rocks that are more easily eroded than the 
adjoining hard limestones. This fact is reflected in 
the topography and the vegetation, affording an ex- 
cellent marker throughout the region. 

The Cupido formation is very similar to the 
Aurora, except for the presence of dolomite beds 
in the former. The dolomites are believed to be of 
marine origin, although some dolomitization has 
been recognized as being related to the mineralizing 
processes. 

A section measured by the author in the San 
Lazaro canyon, along the Saltillo-Monclova high- 
way, shows that the Cupido formation with typical 
dolomitic beds is 295 m (970 ft) thick, and that the 
lowest 45-m (150-ft) unit includes many dolomite 
beds and interbedded shales. This formation rests 
on detrital strata that correspond to the top of the 
Patula Arkose. 

The Patula Arkose, which attains a thickness of 
more than 600 m (2000 ft) is composed of red, 
green, and gray sandstones, graywackes, and arkoses 
that vary from fine to very coarse grained and 
grade to conglomerate. Some red and green beds 
of fine grained sandstone and shale are found at the 
upper portion of the formation in the Muralla val- 
ley. Burckhardt‘ established the age of this forma- 
tion as late Neocomian and early Aptian (based on 
studies made by C. J. Hares, L. B. Kellum, E. Boese, 
and O. A. Cavins). 

Metalliferous Deposits in Several Mines: The fol- 
lowing districts are shown on the accompanying 
map. 

Reforma District: The most important active mine 
of the region, the Ocampo Unit of Cia. Minera de 
Penoles in Reforma, has produced more than 1 mil- 
lion tons of ore consisting of oxidized lead minerals, 
mostly cerussite, bearing small amounts of silver. 
Gangue is calcite, quartz, iron oxides, and barite. 

The deposit lies on the western flank of the asym- 
metrical and slightly overturned anticline of Sierra 
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Fig. 2—Refer to text for brief summary of these formations. 


de la Purisima, replacing dolomitic limestone beds 
near the base of the Cupido formation. 

Commercial mineralization occurs for 1700 m 
(5600 ft) along the strike, and slightly more than 
400 m (1300 ft) down the dip. The strata are prac- 
tically vertical in the lower levels of the mine, but 
the upper levels are located near the top of the 
arch, where the beds are flattening. Secondary flex- 
ures have an important role in the structural con- 
trol of individual ore shoots. 

Mineralization is not confined to a particular bed, 
but localization of ore within the stratigraphic col- 
umn varies through the mine between 8 and 60 m 
above the top of the Patula Arkose. The ore-replaced 
unit lies at an average of 150 m (500 ft) below the 
base of La Pena formation. 

San Rafael Mine: This mine lies in a small range 
formed by an anticline parallel to the regional trend. 
A small synclinal flexure is superposed on the crest 
of the major fold, and a fault is located close to the 
axial plane of the anticline. Vertical displacement 
along the fault is more than 300 m (above 1000 ft). 

The Indidura, Aurora, La Pena, and Cupido for- 
mations are present in San Rafael. La Pena beds 
are about 30 m (100 ft) thick, and the Cupido for- 
mation comprises a limestone unit 40 m (130 ft) 
thick resting over 150 m (500 ft) of black, sugary 
dolomitic limestone. This section is underlain by a 
unit that includes shaly limestone, shale (generally 
carbonaceous), sandstone, and conglomerate that 
marks the transition to the Patula Arkose. 

Sphalerite, galena, subordinate pyrite, and small 
amounts of gangue are found in San Rafael replac- 
ing some members of the transition unit, 10 to 30 m 
(about 30 to 100 ft) below the base of the black 
dolomitic limestone of the Cupido formation. 
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Fig. 3—Stratigraphic sections corresponding to several mines 
in northeastern Mexico. 


Mineralizing solutions ascended along the axial 
fault until they reached the favorable horizon where 
the replacement took place, forming a pipe-like ore- 
body. Part of the solutions leaked beyond the hori- 
zon and deposited their mineral load in small tab- 
ular bodies along the fault. 

Minas Viejas: This district is located near the 
summit of the Iguana range, which is formed by a 
nearly symmetrical anticlinorium. Several mono- 
clinal folds, minor canoe synclines, and other flex- 
ures occur in the upper part of the major structure. 

These minor folds had a predominant role in the 
structural control of the ore deposits, and some of 
the largest orebodies have been found in gently dip- 
ping beds, in the vicinity of those places where the 
dip of the strata changes abruptly. 

The mineral deposits occur as lead and zinc 
mantos replacing certain horizons of the Cupido 
formation. The ore is found in an advanced state of 
oxidation, but relict galena is not uncommon. The 
bulk of the production has consisted of argentiferous 
lead ore, while zinc has been produced in subordi- 
nate amounts. 

The major ore horizon is located about 180 m 
(600 ft) below the base of La Pena formation, or 
40 m (130 ft} below the local unit named La Calle, 
which is a very conspicuous unit and an excellent 
local marker. Eight dolomitic beds have been rec- 
ognized under La Calle, and ore is often found in an 
8 m (25 ft) thick horizon that includes three dolo- 
mitic beds. 

La Soledad: This mine lies at the foothill of the 
Iguana range, in the eastern limb of the Minas 
Viejas fold. The Soledad deposit is similar to that 
of Minas Viejas, and ore occurs in about the same 
stratigraphic position. 

La Blanca: La Blanca district is located in the 
northeastern limb of a very gentle anticline. The 
mineral deposit occurs as a practically horizontal 
pipe-like body of thoroughly oxidized argentiferous 
lead minerals, low grade zinc ore, and large amounts 
of iron oxides. It has been mined out over a length 
of 2 km (1.25 miles). 

The ore horizon is part of the Cupido formation 
and lies within 100 to 150 m (350 to 500 ft) below 
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the base of La Pena formation. Several thin dolo- 
mitic beds are found in the vicinity of the replaced 
beds, but they have no apparent effect on the ore- 
body. 

In the outskirts of La Blanca mine there are sev- 
eral narrow veins along which mineralizing solu- 
tions reached the impervious La Pena shaly beds 
and formed thin mantos of little importance. 

Refugio—El Oso: Five diorite sills, 2 to 40 m (7 
to 130 ft) thick, intrude the gently dipping Cupido 
strata in this area. The ore deposits are pipe-like 
bodies of lead, zinc, and silver sulfides replacing 
limestone just underneath some of the sills. Struc- 
turally, the orebodies are controlled by steep frac- 
tures, which formed channelways for mineralizing 
solutions, and by the damming effect of the igneous 
sills. 

The largest body of Refugio occurs 280 m (900 
ft) below La Pena formation, while the correspond- 
ing distance at El Oso is 235 m (770 ft). This last 
orebody is very small in cross section, but it is con- 
tinuous over 1 km along the strike. The minerals 
of El Oso are oxidized. 

Factors Responsible For Location of Favorable 
Horizons: Fig. 3 shows the position of the ore-bear- 
ing horizons in the stratigraphic columns of the 
mines that have been described. The uniformity of 
the position of the replacement mantos in all the 
mines is evident, except in El] Refugio, where the 
presence of igneous sills introduced a modification 
that readily explains the variation. 

A question arises as to the reason for such uni- 
formity over a very large region, and why the 
deposits were formed in the Cupido beds in pref- 
erence to other strata, such as the similar Aurora 
limestone. 

Prescott,” who studied the limestone replacement 
deposits of central-northern Mexico, affirms that 
about 50 pct of all the tonnage mined out in that 
province was derived from a single horizon. His ex- 
planation is that “the only discernible common fac- 
tor in all cases is the position of the bed at or near 
the base of limestones.” Nevertheless, Fig. 3 shows 
that in the case of northeastern Mexico there is a 
remarkable uniformity in the location of the ore 
mantos, in spite of a marked difference in the type 
of the immediate underlying sediments. 

Two factors are fundamentally responsible for 
the stratigraphic position of the mineralized bodies, 
i.e., depth of the formation during the metallogenic 
epoch, and the characteristics of the favorable beds. 

The region under study remained under the sea 
until the Eocene,° when the orogenic movements 
started. Igneous stocks were emplaced as a result 
of the diastrophic deformation that continued until 
late in the Tertiary, and in conjunction with it. The 
mineralization is supposed to have been related to 
the igneous activity. 

The period of time that elapsed between the 
orogenic uprising and the mineralizing activity was 
relatively short. It is probable, therefore, that the 
thickness of Upper Cretaceous and Tertiary sedi- 
ments may have been more or less uniform through- 
out the region. Consequently, the pressure of the 
mineralizing solutions that were ascending through 
various channels in the region, in the same epoch, 
must have been approximately uniform at a given 
horizon. The sealing effect of the widespread La 
Pena shaly beds no doubt further increased the uni- 
formity in the pressure of the ascending mineraliz- 
ing solutions. 


TRANSACTIONS AIME 


* 
= 
| 
>| = 
2 JPIDO | 
— 
= 
= . 
FORMa> = 
Fa 
i= 
by : 
re | 
: 


It is the writer’s opinion that the mineralizing 
solutions traveled from a deep-seated source until 
the proper conditions of temperature and pressure 
for ore deposition were found and that the Cupido 
formation was buried at the time within the limits 
of that favorable vertical range. Localization of the 
orebodies in a particular horizon, within the Cupido 
formation, was due to characteristics that must be 
peculiar to certain beds. 

Hayward and Triplett’ have shown that dolomitic 
limestones play important roles in the control of 
many replacement deposits of northern Mexico. 
Their illustrations show that dolomites are favor- 
able host rocks in some deposits and that they act 
as the controlling element in other cases, without 
any indication of preferential replacement. Fletcher* 
also states that although magnesian content is not 
an essential characteristic of a favorable horizon, it 
is “the most important index we have for favorable 
horizons.” 

The dolomitic limestones of the Cupido series are 
believed to be the final instrument responsible for 
the stratigraphic position of the orebodies. The 
mineral deposits are not confined to dolomitic beds 
in the mines described, but they undoubtedly were 
a controlling factor in the circulation of mineraliz- 
ing solutions, offering better circulating media, in 
some instances, and in other cases acting as barriers 
to solutions. 
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Flotation Canadian Kyanite 


by R. A. Wyman 


Laboratory and pilot plant investigations yield successful 


results. 


YANITE schists in the Sudbury area have been 

generally described by Haw," who has also given 
particu.ar information on preliminary treatment of 
three large samples from Dryden township, Ontario.’ 
Kyanite, garnet, biotite, quartz, and feldspar com- 
prise the main ingredients of this ore. Kyanite is the 
valuable mineral. 

About 5% tons of —35 +200 mesh product, made 
by dry rod milling, screening, and separation on the 
Exolon magnetic separator, were available for treat- 
ment by flotation. Magnetic separation had effective- 
ly reduced garnet and biotite so that flotation feed 
consisted essentially of kyanite, quartz, and feld- 
spar, the kyanite content averaging 32 pct and rep- 
resenting about 86 pct of the kyanite in the original 
ore. 

Earlier work on kyanite at the Mines Branch, 
Ottawa, ** employed an acid circuit, but to avoid 
production difficulties in the use of acids and at the 
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Fig. 1—Stages in preliminary treatment of flotation feed 
prior to pilot plant operation. 


same time take advantage of the fact that industrial 
minerals respond somewhat to svap flotation, it was 
decided first to investigate the higher pH levels. 
Exploratory tests using —65 +200 mesh feed ended 
with production of 96.6 pct kyanite concentrate rep- 
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resenting an 80 pct recovery. This was derived from 
a system employing warm distilled water, sodium 
silicate (for quartz depression), sodium carbonate, 
and oleic acid. Used to cover the coarser size feed of 
—35 +200 mesh, the same system recovered 76 pct 
at 94 pet grade. Additional laboratory testing sought 
to establish optimum conditions for pilot plant work. 

Conditioning: Oleic acid conditioning times from 
2 to 8 min were tried, but 4 min proved adequate 
provided pulps were kept above 30°C. 

No advantage was gained through adding the oleic 
acid in steps, and no improvement was observed 
when the collector was added to cleaning stages. 

Density: Up to about 20 pct solids, recovery was 
found to increase as density increased. At 25 pct 
solids, adopted for most of the tests, recoveries and 
grades were generally satisfactory. 

Concentrations of Reagents, pH: Several tests were 
done with progressively smaller reagent concentra- 
tions. As reagent level dropped, less cleaning was 
required. Table I shows recovery and grade in rela- 
tion to reagent input and number of cleaners. Den- 
sity of flotation was 25.2 pct solids for each test. The 
most interesting result appears in D, with low sodium 
carbonate and sodium silicate input (1.0 and 0.2 lb 
per ton respectively), and with oleic acid at 2.0 Ib 
per ton. 


Table |. Recovery and Grade in Relation to Reagent 
Input and Number of Cleaners 


Reagents, Lb per Ton Re- 
Oleic Cleaning covery, Grade, 
Na,SiO; NaeCO, Acid Stages Pet Pet pH 
A 0.8 5 2 6 78.3 97.0 10.0 
B 0.4 5 2 5 72.5 97.1 10.1 
Cc 0.2 3 2 + 78.1 96.4 9.8 
D 0.2 1 2 4 87.4 95.0 9.2 
E 0.2 1 1.5 3 76.6 96.5 9.2 


Water Source: Early in the laboratory testing 
it was noted that about three times as much col- 
lector was required when tap water was used as 
when distilled water was used. An effort was there- 
fore made to determine whether some form of water 
treatment should be employed. With the lower col- 
lector input, distilled or demineralized water gave 
better results than water softened with sodium ion 
exchange resin. 

Number of Cleaning Stages: The general testing 
suggested that two or perhaps three cleaning stages 
would be sufficient. 


Pilot Plant Operations 

Stages of preliminary treatment of flotation feed 
are presented in Fig.1. The flotation pilot plant de- 
signed and assembled on the basis of laboratory study 
is illustrated in Fig. 2. 

Froth characteristics noted in the laboratory work 
were sought in the pilot plant operation. Best results 
with fewest cleaning stages are produced with a 
fine, white, effervescent and apparently lightly min- 
eralized froth on the roughers and a thick, matted, 
heavily mineralized froth in the cleaners. In the 
laboratory, appearance of rougher-type froth on the 
cleaners meant extra cleaning stages, and in the pilot 
plant insufficiently cleaned concentrate. Sodium car- 
bonate passing into the cleaners with rougher froth 
was found to account for carry-over of froth type. 
In the laboratory, reducing sodium carbonate input 
had cleared the matter up. In the pilot plant, redu- 
cing the sodium carbonate input from 1.0 to 0.7 lb 
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Fig. 2—Flotation circuit of pilot plant designed and as- 
sembled on the basis of laboratory study. 


per ton (some sodium was picked up from water 
softeners) improved the froth characteristics but 
did not solve the cleaning problem as neatly as re- 
duction of this reagent had in the laboratory. 

Densities had been planned as 25 pct solids in 
roughers and 10 pct solids in cleaners, but these 
were modified to about 20 pct solids in all stages, 
and this level was continued throughout. 

Grade was found to increase from 70 to 98 pct 
kyanite as collector input decreased from 2.5 lb per 
ton to 0.65 lb per ton. Correspondingly, recovery 
decreased from 86 to 65 pct. Under conditions ap- 
proximating those used in the laboratory, recovery 
averaged 80 pct and grade 76 pct, with tails of 10 
pet. Products were retreated in various ways to 
produce satisfactory overall results. For example, 
scavenging the tails and recleaning the concentrates 
produced a product grading 95 pct kyanite for a 
recovery of 85 pct. Tabling the tails and recleaning 
the concentrates gave a grade of 94 pct kyanite for 
a recovery of 85 pct. These figures are based on 
flotation feed, which itself represented 86 pct of the 
kyanite in ore. Indicated recovery by this system 
is, therefore, about 73 pct. 
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and W. R. VanSlyke, Cleveland- 
Cliffs Iron Co. 


SOCIAL FUNCTIONS 
SOCIETY OF MINING ENGINEERS OF AIME 
1958 ANNUAL MEETING 


Monday, February 17 


12:00 noon Welcoming Luncheon Statler Hotel At the Nov. 18, 1957, AIME Board 
6:00 pm Pre-Smoker Cocktail Party Statler Hotel of Directors meeting, two changes 
8:00 pm Dinner-Smoker, Stag dinner and entertainment Statler Hotel involving members of the SME staff 


were announced. John Cameron 
Tuesday, February 18 Fox, who became SME Secretary on 
7:30 am MBD Scotch Breakfast Statler Hotel July 1, has received the additional 


6:00 pm SME Cocktail Party Statier Hotel appointment as Assistant Secretary 

7:00 pm SME Annual Dinner Statler Hotel of the Institute. Donald R. Tone, 

9:00 pm AIME Informal Dance Statler Hotel formerly associate editor of MINING 

ENGINEERING, has been appointed 

Wednesday, February 9 y Assistant Secretary of SME, effec- 

7:00 pm Annual AIME Banquet and President's Reception Waldorf-Astoria Hotel tive January 1. Mr. Fox’s appoint- 
ment was effective November 18. 


New Appointments For 
SME Staff Members 
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INDUSTRIAL MINERALS DIVISION 


NEWSLETTER 


Dear Members of the 
Industrial Minerals Division: 


The right to vote implies that you 
have something at stake. In this 
case, your stake has not been 
changed in fundamentals, but the 
recent AIME reorganization made it 
necessary that our Bylaws be re- 
vised in accord with the language 
and requirements of the new By- 
laws of the Society of Mining Engi- 
neers of AIME. 

In this revision, your committee 
has taken advantage of the opportu- 
nity to clarify other aspects of the 
Bylaws. Principal changes are in 
Articles III, V, and VI. This re- 
vision has been approved by our full 
Executive Committee, and is pre- 
sented below for your study and vote. 
Please send your ballot (below) 
promptly to John G. Broughton, our 
Secretary-Treasurer, who managed 
the revision as chairman of the By- 
laws Committee. 

This is only one of many changes 
necessary in this first year of the 
AIME reorganization, and it is also 
one of the most important. We 
should not begin a new year without 
the new Bylaws in effect, and hence 
they should be presented for the 
approval of the AIME Board in Feb- 
ruary. The approval of our members 
and of the SME Board is being re- 
quested before that time. 

Besides handling essential Divi- 
sional business during 1957, your 
officers and other members have 
participated in the streamlined op- 
eration of SME, have substantially 
advanced such special projects as 
the new edition of Industrial Min- 
erals and Rocks and the proposed 
Industrial Minerals Award, and 
have actively entered into the prob- 
lem of nominating the President- 
Elect of AIME for 1959. The assist- 
ance given by our people in such 
successful technical programs as 
those at Reno, Portland, Salt Lake 
City, and Tampa was strongly re- 
warded by large attendances and 


keen interest—and small wonder, in 
view of the wide commodity field 
that we cover, and the accelerated 
entry of technical men. In short, a 
climate has developed in which 
large membership growth can take 


place. 
T. L. Kessler 
Article | 
Name and Objectives 
Section 1. This Division shall be 


known as the Industrial Minerals 
Division of the Society of Mining 
Engineers of the American Institute 
of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. The official ab- 
breviation of the Division’s name 
shall be IndMD. 

Section 2. The objectives shall be to 
promote the arts and sciences con- 
nected with the economic produc- 
tion and utilization of industrial 
minerals (nonmetallics) and the pro- 
fessional standing of those employed 
in those industries, to hold meetings 
which provide for both the gather- 
ing of the profession and the reading 
and discussion of professional pa- 
pers, and to circulate by means of 
publications the information thus 
obtained. 


Article Il 
Members 
Section 1. Any member of the AIME 
in good standing may become a 
member of this Division by written 
notification to the Secretary of the 
Institute. 


Article Il 


Dues and Assessments 
Section 1. Dues or assessments may 
be fixed by the Executive Committee 
of the Division, subject to the ap- 
proval of the Board of Directors of 
the Society of Mining Engineers of 
AIME. 


oO 


Industrial Minerals Division Members _ 


VOTE NOW 


Please signify your approval or disapproval of the proposed Bylaws 
by marking X is the proper box below. Sign and return this ballot 
(before midnight, January 31) to: John G. Broughton, IndMD Secre- 
tary, State Education Building, Room 448, Albany 1, N. Y. 


| approve the Proposed Bylaws as published in the January 1958 
issue of MINING ENGINEERING 


NOTE: This is the letter ballot required by the Bylaws. Ballots will be invalid unless marked, 
signed, and postmarked no later than midnight, Jan. 31, 1958. 
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Article IV 
Meetings 

Section 1. The Annual Meeting of 
the Division shall be held as a part 
of the Annual Meeting of the AIME. 
Meetings may be held at such other 
times and places as may be deter- 
mined by the Executive Committee 
subject to the approval of the Board 
of Directors of the Society of Mining 
Engineers of AIME. 
Section 2. The annual business 
meeting shall be held during the 
Annual Meeting of the AIME, at 
which the new officers shall be in- 
stalled as provided in Article VII, 
Section 2, and such other business 
transacted as may properly come 
before the meeting. 
Section 3. A Divisional business 
meeting, other than that provided 
for in Section 2, may be convened 
by order of the Executive Commit- 
tee at any meeting of the Division 
for which notice has been sent to 
the members of the Division through 
the regular mail or in MINING ENGI- 
NEERING at least thirty (30) days in 
advance and any business be trans- 
acted not inconsistent with these 
Bylaws or with the Bylaws of the 
Society of Mining Engineers. 
Section 4. For the transaction of Di- 
visional business at any meeting re- 
quiring the vote of the membership, 
the presence of a quorum of not less 
than 25 members of the Division 
shall be necessary. 


Article V 


Officers and Government 
Section 1. The Officers of the Di- 
vision shall consist of a Chairman, 
at least four Vice Chairmen (the 
Eastern Vice Chairman shall be the 
Senior Vice Chairman), and a Sec- 
retary-Treasurer. The Vice Chair- 
men shall be chosen to represent at 
least four geographical areas in 
North America. (Currently the Di- 
vision has designated, instead of a 
Western area, a Northwest and a 
Southwest area.) 
Section 2. The government of the 
affairs of the Division shall rest in 
an Executive Committee, insofar as 
is consistent with the Bylaws of the 
Division, the Society of Mining En- 
gineers, and the Constitution and 
Bylaws of the AIME. 
Section 3. The Executive Committee 
shall consist of the Past Chairman, 
the Chairman, the Vice Chairmen, 
Secretary-Treasurer, ex-officiis, and 
nine members, all of whom (except 
the Past Chairman) shall be nomi- 
nated and elected as provided here- 
after in Article VII. 
Section 4. The Chairman and Vice 
Chairmen of the Division shall serve 
one year each, or until their succes- 
sors are elected. In case of resigna- 
tion, death, or disability of the 
Chairman, he shall be succeeded by 
the Senior Vice Chairman. The nine 
elected members of the Executive 
(Continued on page 118) 
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Proposed Bylaws 
Minerals Beneficiation Division 


Article | 
Name and Object 

Section 1. This Division shall be 
known as the Minerals Beneficiation 
Division of the Society of Mining 
Engineers of the American Institute 
of Mining, Metallurgical, and Pe- 
troleum Engineers, Inc. The official 
abbreviation of the Division’s name 
shall be MBD. The Society of Min- 
ing Engineers is hereinafter referred 
to as the Society. 

Section 2. The objective of the Min- 
erals Beneficiation Division shall be 
to furnish a medium of cooperation 
among those interested in the basic 
unit processes and unit operations 
of minerals beneficiation; and to pro- 
mote the advancement of this branch 
of mineral technology through meet- 
ings for professional and social in- 
tercourse, and to stimulate the prep- 
aration, reading, discussion, and cir- 
culation of papers connected there- 
with. 


Article Il 
Members 

Section 1. Any member of the AIME 
of any class and in good standing 
may become a member of this Divi- 
sion by indicating his choice on the 
membership application form, or by 
letter to the Secretary of the AIME, 
that he desires to be classified as a 
member of the Division and to re- 
ceive publications of the Division. 


Embie, Jr., says, “If you are an MBD member or if you wish to associate with our 
Division and you do not now receive the MBD newsletter, then you may correct our 
mailing list only by writing to John C. Fox, Secretary, Society of Mining Engineers of 
AIME, 29 W. 39th St., New York 18, N. Y. The MBD uses the facilities of the AIME 
for addressing its Newsletters and, therefore, only those members who have indicated 
MBD interest on AIME questionnaires will receive our best seller.” 


Article Ill 
Finances 

Section 1. There shall be no dues 
for this Division but voluntary con- 
tributions may be solicited, subject 
letter to the Secretary of the AIME, 
Section 2. The disbursement of funds 
received by the Minerals Beneficia- 
tion Division shall be authorized by 
the Executive Committee of the 
Minerals Beneficiation Division. 


Article IV 
Meetings 
Section 1. The Minerals Benefici- 


ation Division shall meet as a regu- 
lar and integral part of the Annual 
Meeting of the Society, and at such 
other times and places as may be 
determined by the General Commit- 
tee of the Minerals Beneficiation 
Division. 

Section 2. The Annual Meeting of 
the General Committee of the Min- 
erals Beneficiation Division shall be 
held during the Annual Meeting of 
the Society. 

Section 3. A business meeting of the 
Minerals Beneficiation Division may 
be convened by order of the Execu- 


Don’t forget to vote; mark, sign, and mail the ballot now. 


midnight, Jan. 31, 1958. 


Minerals Beneficiation Division Members 


VOTE NOW 


Please signify your approval or disapproval of the proposed Bylaws by 
marking an X in the proper box below. Sign and return this ballot 
(before midnight, January 31) to: H. Rush Spedden, MBD Secretary- 
Treasurer, Union Carbide Ore Co., 30 E. 42nd St., New York 17, N. Y. 


| approve the Proposed Bylaws as published in the January 1958 
issue of MINING ENGINEERING 


O YES NO Signed: 


NOTE: Ballots will be invalid unless marked, signed, and postmarked no later than 
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Kuhn, R. L. Scott, J. D. Forrester, J. W. Vanderwilt, Governor McNichols of Colorado, 


Patten, W. H. Miles, Jr., Mrs. J. P. Harrison, L. J. Parkinson, G. M. Wilfley, and J. C. 


principal speaker at the luncheon. 


A WELL attended uranium panel 


discussion, excellent technical ses- 
sions, outstanding social events, out- 
line of AIME development, and a 
windup “field trip” highlighted the 
fourth annual Rocky Mountain Min- 
erals Conference, attended by around 
400, in Denver, October 30 through 
November 1. 


AIME President Grover J. Holt 
started the proceedings at the wel- 
coming luncheon with a talk on the 
initiation and development of the 
Long Range Plan of AIME. Put into 
operation at the New Orleans An- 
nual Meeting in February last year, 
the Plan called for rewritten By- 
laws, under which authority was 


University vs Missouri football game at the University stadium, above, in Boulder. On the 
way there was a stop in Golden to give “field trippers” an opportunity to tour the Coors 
Brewery. Box lunches were provided for the journey which left Denver at 9:45 am. 
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Head table guests at the welcoming luncheon included, left to right: Roy O’Brien, F. L. Smith, A. L. Hill, C. L. Barker, Truman 
Grover J. Holt, S. D. Michaelson, A. H. 
Fox. Mr. Holt, AIME President, was the 


decentralized and delegated to a 
greater degree than before. Basically 
the Plan called for setting up within 
the Institute three separate and in- 
dividual Societies, the Society of 
Mining Engineers, The Metallur- 
gical Society, and the Society of Pe- 
troleum Engineers. Mr. Holt gave 
the Conference delegates a descrip- 
tion of how the plan is working, 
with special reference to the “grass 
roots” or Local Section level; the 
background of need for such a 
Plan; and some idea of how it may 
develop. 

A word of greeting was conveyed 
by Governor McNichols of Colorado 
on behalf of his state and other 
western governors. He touched brief- 
ly on some topics of keen interest to 
mining and metals engineers—tar- 
iffs, prospecting programs, atomic 
energy, education, Colorado mineral 
policy. 

Mining Sessions 

For the technical session which 
followed the Wednesday luncheon, 
topics of particular interest to min- 
ers were scheduled: Milling Prac- 
tice on the Mesabi Range by E. C. 
Herkenhoff, Shaft Sinking at Home- 
stake Mine by W. C. Campbell, 
Sampling at Rio de Oro by J. Q. 
St. Clair, and Ground Water in Colo- 
rado by T. G. McLaughlin. 

On Thursday morning the follow- 
ing topics were discussed: Develop- 
ment in the Metallurgy of Colum- 
bium and Tantalum by Sherman 
May, Tunneling by T. F. Adams, 


— 
| 
5; In place of field trips, the Conference committee arranged an expedition to the Colorado i 


Fourth Annual Rocky Mountain Minerals Conference 
Attended By Over 400; Colorado Section Host 


Recent Developments, Exploration 
Activities of the Cerro de Pasco 
Corp. by F. N. Spencer, Jr., and 
Magma’s Limestone Replacement 
Ore Body by R. N. Webster. 

The Metallurgy of Mixed Oxidized 
Copper Ore of the Pima Mining 
Co. by G. A. Komadina, Hydraulic 
Backfilling by R. M. Stewart, A 
Survey of Electromagnetic Prospect- 
ing Methods by G. R. Rogers, and 
Status of Copper Mining in Arizona 
by H. A. Schmitt were scheduled for 
Thursday afternoon. 


Uranium Panels 

Friday was generally uranium day 
with two panels scheduled in the 
afternoon. At the morning technical 
session, the following topics were 
covered: Milling Practices at the 
American Chrome Ce. by W. H. 
Hisle, Recent Trends in Mining 
Machinery Development by C. O. 
Frush, and Trends in Uranium Ge- 
ology by E. E. Thurlow. 

The afternoon was devoted to two 
panels on uranium, one for miners 
and geologists and the other for 
metallurgists. The mining and ge- 
ology panel was under the direction 
of Col. W. W. Fertig and participat- 
ing were J. W. Hill, G. T. Bator, 
D. T. Delicate, D. C. Anderson, R. A. 
Ashby, C. C. Towle, H. R. Wardwell, 
J. F. Whalen, R. G. Sullivan, M. F. 
Ayler, D. F. Coolbaugh, and R. J. 
Wright. As a basis for discussion, 
the following subjects were posed: 
recovery of cores from relatively 
unconsolidated deposits, interpreta- 
tion of radiometric logs, the mining 


of thick wet horizontal lenticular 
orebodies having an incompetent 
back, calculation of uranium ore 
reserves from drill hole information, 
and correlation of mining extraction 
with ore estimates obtained by inter- 
pretation of drilling data. 

The metallurgy panel discussed 
three topics: performance of solvent 
extraction recovery systems, selec- 
tion of liquid-solid separation sys- 
tems in uranium metallurgy, and 
operating problems with ion ex- 
change recovery processes. Panel- 
ists, under the direction of H. L. 
Hazen, chairman, were: R. C. 
Toerper, M. F. McCarty, C. J. Lewis, 
W. C. Hazen, Jack Melin, E. S. 
Allen, C. E. Osborn, J. W. Barnes, 
A. H. Ross, Gene Meyer, C. K. Mc- 
Arthur, Wm. Joyce, and R. S. Porter. 


Social Events 


In addition to the welcoming and 
president’s luncheon on Wednesday, 
there were other social events dur- 
ing the three-day meeting. Mining 
companies and suppliers held a cock- 
tail party at the University Club on 
Wednesday evening. A western-style 
breakfast started off Thursday’s 
events, and an informal dinner-dance 
closed the meeting on Friday even- 
ing On Saturday an_ interesting 
“field trip,” described on the op- 
posite page, was held. 


Ladies’ Program 
For the ladies, there were nu- 
merous opportunities to get together 
during the coffee hours held each 


morning. On Thursday the ladies 
attending traveled to the Columbine 
Country Club for luncheon and a 
talk on books. They, of course, were 
welcomed at all social functions. 


Conference Committee 

Plans and preparations for the 
Conference were under the direc- 
tion of E. H. Crabtree, general chair- 
man, and his assistant, R. L. Scott. 
Their committee chairmen were: 
Mrs. J. P. Harrison, WAAIME 
events; L. J. Parkinson, programs; 
Cc. L. Barker, arrangements; G. M. 
Wilfley, entertainment; A. L. Hill, 
budget; and F. L. Smith, secretary. 

Members of the various commit- 
tees were: WAAIME—Mrs. R. L. 
Scott, Mrs. C. L. Barker, Mrs. A. L. 
Hill, Mrs. W. E. Jones, Mrs. J. J. 
Curzon, and Mrs. W. L. Miles, Jr.; 
program—F. T. Davis, W. E. Hein- 
richs, Jr., J. Q. St. Clair, and D. O. 
Rausch; arrangements—W. L. Crow, 
E. D. Dickerman, E. J. Garbella, 
H. W. C. Prommel, C. V. Johnson, 
W. L. Miles, Jr.. R. W. Graeber, 
R. H. Shaw, R. B. Olson, S. D. Coyle, 
A. J. Davison, R. L. Druva, J. L. 
Monarchi, D. W. Johnson, and H. L. 
Meunch; entertainment—W. T. Ahl- 
borg, J. W. Goth, R. L. Stark, and 
D. J. Drinkwater; and budget—V. R. 
Martin and W. L. Miles, Jr. 

The AIME Colorado Section was 
host and sponsor for the Conference. 
Officers of the Section are: A. H. 
Patten, chairman; T. H. Kuhn, vice 
chairman; W. L. Miles, Jr., secre- 
tary-treasurer; and Mrs. J. P. Har- 
rison, chairman, WAAIME. 


Among the major social events during the three-day meeting was the informal dinner-dance at the Silver Glade of the Cosmopoli- 


tan Hotel. Snapped during a pause in the proceedings were the Conference general chairman, E. H. Crabtree, and the assistant 
general chairman, R. L. Scott. 
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IndMD Bylaws 


(Continued from page 114) 
Committee shall serve for three 
years. 

Section 5. With the exception of the 
Secretary-Treasurer, no officer or 
member of the Executive Committee 
may be immediately re-elected to 
the same office. 

Section 6. For the transaction of 
business at meetings of the Execu- 
tive Committee, the presence of a 
quorum of not less than five mem- 
bers shall be necessary, together 
with sufficient proxies to give a total 
of at least eight, including those 
present and proxies. In the event a 
member cannot attend, he may de- 
liver his proxy to any member of 
the Division he wishes to designate, 
or to the Chairman or the Secretary- 
Treasurer to bestow as they may 
best decide. 

Section 7. In accordance with Arti- 
cle V of the Bylaws of the Society 
of Mining Engineers of AIME, a 
member of the Division who shall 
also be an ex-officio member of the 
Executive Committee, shall be ap- 
pointed each year to serve for three 
years as a representative of the In- 
dustrial Minerals Division on the 
Board of Directors of the Society. 


Article VI 


Committees 

Section 1. There shall be the follow- 
ing standing Committees: Nominat- 
ing, Membership, Program, and such 
technical committees as may be 
authorized by the Executive Com- 
mittee. In addition, there shall be a 
Divisional Publications Committee, 
auxiliary to the Editorial Board of 
the Society of Mining Engineers of 
AIME, personnel of which shall be 
appointed by the President of the 
Society as recommended by the 
Chairman of the Division. When 
possible, the Nominating Committee 
shall be made up of the five most 
recent Past Divisional Chairmen. 
Section 2. The Chairman of the Di- 
vision shall appoint the Chairmen 
of all Standing Committees. All 
committees shall be appointed by 
December 1 of the calendar year 
preceding their term of office and 
the list shall be submitted to the 
Executive Committee for approval 
at the Annual Meeting. 


Article Vil 


Nomination and Election of Officers 

and Appointment of Committees 
Section 1. Every year the Division 
shall elect a Chairman, the Vice 
Chairmen, a _ Secretary-Treasurer, 
and three members of the Execu- 
tive Committee. In addition, the 
Division shall nominate each year a 
member of the Division to serve on 
the Transactions Editorial Committee 
and one to serve on the General 
Editorial Committee of the Society 
of Mining Engineers (as provided 
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for in Article VIII of the Bylaws of 
the Society). 

Section 2. On or before May 15 the 
Nominating Committee shall report 
its slate of officers to the Executive 
Committee, which in turn will re- 
port the slate to the Secretary of 
the Society of Mining Engineers. 
The full slate of nominees will be 
published in the July issue of MINn- 
ING ENGINEERING. Other nominations 
for the offices may be made and en- 
dorsed by ten members and for- 
warded in writing to the Secretary 
of the Society up to August 15th 
for publication in the October issue 
of MINING ENGINEERING. If such nom- 
inations are made, an election shall 
be held by letter ballot to be com- 
pleted by December 31. If no such 
additional nominations are received, 
the candidates nominated by the 
Nominating Committee shall be con- 
sidered elected and shall take office 
at the Annual Meeting. 

Section 3. It shall be the duty of the 
Chairman-Elect informally to desig- 
nate the Chairmen of all committees 
in sufficient time prior to the Annual 
Meeting. At this meeting they shall 
be formally presented to the Execu- 
tive Committee for approval. The 
Division Chairman, when making 
such appointments, shall make clear 
to his committee chairmen the ob- 
jectives of the committee’s activities 
during the coming year. Every ef- 
fort shall be made by committee 
chairmen to hold a meeting of their 
committees when the new slate 
takes office for a new term at the 
time of the Annual Meeting. 


Article Vill 
Amendments 
Section 1. Proposals to amend these 
Bylaws shall be made in writing by 
the Executive Committee or by pe- 
tition to the Executive Committee 
signed by at least ten members. 
They shall be considered by the 
Executive Committee and announced 
to the members through the columns 
of MINING ENGINEERING, together 
with any comments made by the 
Executive Committee thereon. They 
shall be voted upon at a stated meet- 
ing of the Division or by letter bal- 
lot, as may be directed by the Exec- 
utive Committee. 


4th Nuclear Congress 
To Be Held By EJC 


Over 30 engineering and scientific 
societies are completing plans for 
the 4th EJC Nuclear Engineering 
and Science Conference to be held 
at the Chicago International Am- 
phitheatre this March. 

Developments in atomic energy 
will be presented from the stand- 
point of engineers, physicists, met- 
allurgists, and chemists. 

The National Industrial Confer- 
ence Board and the Atomic Indus- 


trial Forum Inc. will jointly sponsor 
an Atomic Energy Management Con- 
ference which will be a part of the 
Congress. This conference is de- 
signed to provide management with 
a comprehensive review of the 
progress that is being made through- 
out the world in the development of 
industrial uses of atomic energy. 

The Atomic Industrial Forum Inc., 
Atomfair, will be held in conjunc- 
tion with the technical sessions of 
the Congress and will feature the 
latest developments in industrial 
uses of atomic energy. Registration 
for the Atomfair is open to Congress 
delegates and to  science-minded 
people in industry. 

Mr. Landis emphasized that pre- 
prints of Congress papers will be 
available well in advance of the 
Congress at a nominal cost. These 
preprints may be ordered from the 
order form to be included in the ad- 
vance program for the Cong- 
ress which will be distributed in 
January. 

Those interested should request 
copies of this program from the 
Secretary of the Society to which 
they belong or from the Secretary 
of Engineers’ Joint Council, 29 W. 
39 St., New York 18, N. Y. 


Changes Take Place At 


University of Minnesota 


The Minnesota School of Mines 
and Metallurgy, University of Min- 
nesota, has been reorganized and 
now comprises three divisions: Min- 
eral Engineering, Metallurgical En- 
gineering, and the Mines Experi- 
ment Station. S. R. B. Cooke is head 
of the School and the three division 
chiefs are, respectively, E. P. Pfleider 
(on leave for the spring semester; 
D. H. Yardley is acting chief), 
S. R. B. Cooke, and H. H. Wade, ap- 
pointed director of the Experiment 
Station. 

Physical metallurgy has been 
transferred to the School of Chemis- 
try where it will function as the 
Dept. of Metallurgy under M. E. 
Nicholson. 

Separate curricula are now avail- 
able in metallurgical engineering, 
geological engineering, mining en- 
gineering, and geophysics in the 
School of Mines and Metallurgy. 
Metallurgy is available in the School 
of Chemistry. 


Pacific Southwest 
(Continued from page 113) 

duction problems, especially the 
specification requirements and the 
general exploitation of the mineral 
materials which are supplied to the 
chemical and process industries. 

Program chairman is J. K. Brooke, 
Kaiser Aluminum & Chemical Corp., 
Oakland, Calif. Further plans for 
the Conference will be announced in 
forthcoming issues of MINING ENGI- 
NEERING. 
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MBD Bylaws 


(Continued from page 115) 


tive Committee of the General Com- 
mittee, and business may be trans- 
acted not inconsistent with these 
Bylaws or with the Constitution or 
Bylaws of the Society and the 
AIME, provided notice has been 
sent to the members of the Division 
through the mail or through notice 
published in MINING ENGINEERING, 
and/or the Newsletter, at least one 
month in advance. 

Section 4. On petition of 25 or more 
members of the Minerals Beneficia- 
tion Division, the Executive Com- 
mittee of the General Committee 
shall call a business meeting of the 
Division within a reasonable time 
after receipt of such petition. 
Section 5. For the transaction of 
business at a meeting of the Min- 
erals Beneficiation Division, the 
presence of a quorum of the Gen- 
eral Committee and of not less than 
25 members of the Minerals Bene- 
ficiation Division in all shall be 
necessary. 


Article V 


Government 
Section 1. The officers of the Min- 
erals Beneficiation Division shall 
consist of a Chairman, Associate 
Chairman, two Regional Vice Chair- 
men, and a Secretary-Treasurer, to 
be nominated and elected as pro- 
vided hereinafter in Article VIII. 
Section 2. At times other than regu- 
lar or special meetings of the entire 
Division the business affairs of the 
Minerals Beneficiation Division shall 
be conducted by the General Com- 
mittee, subject to the Bylaws of the 
Society and the AIME. The General 
Committee shall consist of: 
a. Chairman of Division 
b. Associate Chairman of Division 
c. lst Regional Vice Chairman 
d. 2nd Regional Vice Chairman 
e. Secretary-Treasurer 
f. Papers and Publications 
Committee Chairman 
g. Last Past-Chairman 
h. All Chairmen of 
Technical Committees 
i. Membership Committee 
Chairman 
j. Education Committee Chairman 
A quorum of the General Commit- 
tee shall consist of eight members 
and a majority vote of those present 
shall control. In the absence of said 
quorum at any meeting of the Gen- 
eral Committee, a quorum of the 
Executive Committee, if present, 
shall transact necessary business, 
subject to confirmation by letter bal- 
lot of the General Committee if the 
business so transacted is delegated 
solely to the General Committee by 
the Bylaws of the Division. 
Section 3. The duties of the General 
Committee of the Minerals Benefi- 
ciation Division shall be to decide 


all questions of policy concerning 
the Minerals Beneficiation Division 
provided, however, that in all cases 
the Bylaws of the Division, the So- 
ciety, and the AIME shall Govern. 

When any officer fails to perform 
his duties or when any committee 
fails to perform the duties assigned 
to it, the General Committee of the 
Minerals Beneficiation Division shall 
take such measures as it deems 
advisable. 

Section 4. There shall be an Execu- 
tive Committee of the General Com- 
mittee of the Minerals Beneficiation 
Division consisting of: 
a. Chairman of the Division 
b. Last Past-Chairman of the 
Division 
ce. Associate Chairman of the 
Division 

d. Secretary-Treasurer 

e. lst Regional Vice Chairman 

f. 2nd Regional Vice Chairman 

g. Chairman of Papers & 

Publications Committee. 

At meetings of the Executive 
Committee the presence of four of its 
members shall constitute a quorum. 

This committee is empowered to 
carry out decisions and policies of 
the General Committee. The Execu- 
tive Committee shall also advise 
and consult with the Chairman of 
the Division from time to time as 
required. 


Article VI 
Officers and Their Duties 

The officers shall be nominated 

and elected as provided hereinafter 
in Article VIII. 
Section 1. The Chairman, Associate 
Chairman, and Regional Vice Chair- 
men shall serve for one year each, 
or until their successors are elected 
and have qualified. The Secretary- 
Treasurer shall serve for two years, 
or until a successor has been elected 
and qualified. 

The duties of the Chairman, or of 
the Associate Chairman during the 
absence or incapacity of the Chair- 
man, are as follows: 


1) Preside at all executive and 
business meetings of the Minerals 
Beneficiation Division. 

2) Appoint all necessary com- 
mittees and representatives not 
provided for in the Bylaws. 

3) Preside at opening session 
of all Minerals Beneficiation Divi- 
sion Meetings. 

4) Transact all business of 
Minerals Beneficiation Division 
not specifically delegated to other 
officers by the Bylaws. 

5) Represent the Minerals Ben- 
eficiation Division in all meetings 
of the Society and AIME. 

6) Preside at the annual Min- 
erals Beneficiation Division lunch- 
eon. 

7) Take care of all other busi- 
ness of the Minerals Beneficiation 
Division both in the New York 
office and elsewhere. 


Section 2. The Associate Chairman 
shall serve as Program Chairman of 
MBD, and shall select presiding of- 
ficers for all technical sessions. 
Section 3. The Regional Vice Chair- 
men shall have general duties of 
promoting the welfare and activity 
of the Minerals Beneficiation Divi- 
sion in the area assigned to them 
and carry out duties assigned by the 
Chairman of the Division. 

The ist Regional Vice Chairman 
shall serve as Vice Chairman of the 
Program Committee, accepting du- 
ties as assigned by the Program 
Committee Chairman. 

The 2nd Regional Vice Chairman 
shall serve as MBD representative 
on the Society General Editorial 
Committee. 

Section 4. The Secretary-Treasurer 
shall be the Secretary of the Gen- 
eral Committee and the Executive 
Committee and shall perform such 
duties as assigned to him by the 
General Committee. He shall also 
edit and publish the MBD News- 
letter, under direction of the Divi- 
sion Chairman. 

Section 5. The annual term of office 
for officers of the Minerals Benefici- 
ation Division shall start at the close 
of the Annual Meeting of the Soci- 
ety and shall terminate at the close 
of the next Annual Meeting of the 
Society. 


Article Vil 

Committees 
Section 1. In addition to the General 
Committee and its Executive Com- 
mittee, as provided in Article V, 
there shall be five Standing Com- 
mittees as follows: 


a. Nominating Committee 
b. Membership Committee 
c. Program Committee 

d. Papers & Publications 

Committee 
e. Education Committee 

Section 2. There shall be nine Tech- 
nical Committees as follows: 

a. Material Handling and Stor- 
age: Conveying, Elevating, Pump- 
ing; Chutes, Launders, and Flumes; 
Tailings, Refuse, and Debris Dis- 
posal; Bins and Tanks; Ground 
Storage and Reclaiming; Blending; 
Feeders; Protective Devices. 

b. Crushing and Grinding: 
Crushing; Screening; Grinding; 
Dust Control; Classification. 

ce. Solid Fluid Separation: Thick- 
ening; Filtration, Centrifuging; 
Drying and Evaporation; Cyclone; 
Cottrell; Bag House. 

d. Concentration: Sorting; Wash- 
ing and Scrubbing; Sizing; Gravity 
Concentration; Flotation; Electri- 
cal Concentration; Magnetic Con- 
centration; Centrifugal Concentra- 
tion; Amalgamation. 

e. Operating Control: Weighing; 
Metering; Sampling; Testing Meth- 
ods; Automatic Control and Re- 
cording Devices; Quality Control; 

(Continued on page 121) 
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AIME Staff, Board of Directors Honor Mrs. Ferry 


The AIME Board of Directors took occasion on November 18 to honor Mrs. Grace Townsend Ferry, chief file clerk, upon her retire- 
ment from the Institute after 37 years of service. Shown, LEFT, shortly after presentation of a gold watch by the Board of Directors 
are, left to right, Mrs. Ferry; Roger V. Pierce, Vice President; E. O.Kirkendall, Secretary; and Grover J. Holt, AIME President; RIGHT: 
Her fellow staff members held a luncheon for Mrs. Ferry on November 26, at which time they gave her a clock and a gold charm 
to commemorate the date. Standing are P. J. Apol, business manager; Mrs. Ferry; and Mr. Kirkendall. 


AIME 


BOARD OF 
DIRECTORS 


Recent ections token by the 
Institute Boord of Directors. 


® Staff changes announced at the 
November 18 AIME Board of Direc- 
tors meeting: F. Weston Starratt, 
formerly associate editor, was ap- 
pointed managing editor, JouRNAL 
or METALS; and James J. Burke, 
formerly assistant editor, was ap- 
pointed associate editor, JOURNAL 
or METALS, both appointments effec- 
tive Dec. 2, 1957. 

® The following members were 
transferred to senior membership, 
effective Jan. 1, 1958: E. R. Weidlein, 
Pittsburgh; Norman E. LaMond, 
Short Hills, N. J.; W. F. Evans, 
Chatham, N. J.; Roger L. Strobel, 
Salt Lake City; Arthur W. Gittins, 
Pittsburgh; and Daniel R. Hull, 
Waterbury, Conn. 


® Membership Awards are to be 
continued during 1958. This consists 
of drawing from the members who 
have received Membership Awards 
during the year. The winner is to 
receive pre-payment of five-years’ 
dues and the four runner-ups, pre- 
payment of one-year’s dues 


CC. E. Birchenall has been ap- 
pointed to succeed W. C. Ellis as the 
AIME representative on the board 
of directors of Acta Metallurgica. 
Dr. Ellis’ term expired December 
1957. 


® The revised Bylaws of the Coal 
Division, SME, were approved. 
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®& The revised Bylaws of the Min- 
ing, Geology, and Geophysics Divi- 
sion and name change were ap- 
proved. Effective Feb. 18, 1958, this 
SME Division shall be known as the 
Mining and Exploration Division. 


® Revised Bylaws of the Institute 
of Metals Division of The Metal- 
lurgical Society were approved with 
certain changes suggested by Secre- 
tary Kirkendall and the Board of 
Directors of The Metallurgical So- 
ciety. 


®& An invitation to AIME to hold 
the 1967 Annual Meeting in Los 
Angeles was extended in a letter 
dated Oct. 8, 1957, by L. D. Jaffe, 
Chairman, Southern California Sec- 
tion, and D. G. Kingman, Chairman, 
Southern California Petroleum Sec- 
tion. The Board of Directors have 
expressed their appreciation of this 
courtesy and have directed Secretary 
Kirkendall to accept the invitation 
with the thanks of the Board. 


®&® The Alfred Noble Prize for 
1958 has been awarded to R. D. 
Bowerman, member of ASME, for 
his paper The Design of Axial Flow 
Pumps, which was published in 
ASME Transactions, Vol. 78, p. 1723, 
November 1956. The award was pre- 
sented at the ASME Annual Ban- 
quet, Dec. 4, 1957, in New York. 


® Approval was given for the es- 
tablishment of the Knoxville Area 
Subsection of the Southeast Local 
Section, subject to a revision in the 
Bylaws to eliminate Article II, Sec- 
tion 2 of the bylaws submitted. 


& The following were elected to 
Honorary Membership in AIME, by 
unanimous vote: Donald H. Mc- 
Laughlin, C. H. Mathewson, and Fred 
Searls, Jr. 


® Approval was given for the es- 
tablishment of the Roswell Petro- 
leum Section, subject to a few minor 
revisions in the bylaws. 


® Approval was given for the es- 
tablishment of the Snyder Local 
Section. 


® Approval was given for the es- 
tablishment of the Southwestern So- 
ciety of Petroleum Engineers Stu- 
dent Chapter at Southwestern Louis- 
iana Institute, Lafayette, La., sub- 
ject to certain recommended changes 
in the bylaws. 


® The following Citation in honor 

of J. F. Thompson, recipient of 1958 

Rand Gold Medal, was approved: 
“For his leadership of a min- 
ing and metallurgical enter- 
prise which has contributed to 
free world strength; for admin- 
istrative skills which have fur- 
thered the progress of the nick- 
el industry; for his vision in 
stimulating scientific research; 
for demonstrating the value of 
a technical education combined 
with broad interests and human 
understanding.” 


Stanford University 
Starts New Department 


Stanford University recently an- 
nounced the formation of a new 
Dept. of Metallurgical Engineering. 
Formerly, metallurgical activities 
were combined with those in min- 
ing and petroleum engineering in 
the Div. of Mineral Technology, 
School of Mineral Sciences. O. Cut- 
ler Shepard has been appointed ex- 
ecutive head of this new depart- 
ment. However, since he is currently 
on leave, Professor A. Huggins is 

(Continued on page 123) 
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MBD Bylaws 
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Electrical 

Devices. 

f. Chemical Process: Cyanida- 
tion; Leaching; Precipitation; Elec- 
trolysis; Crystallization; Hydro- 
metallurgy. 

g. Pyrolysis and Agglomeration: 
Roasting; Sintering; Nodulizing; 
Briquetting; Pelletizing; Distilla- 
tion and Condensation. 

h. Mill Design: Engineering; 
Construction; Organization; Start- 
up; Organizing Engineering De- 
partment; Handling Engineering 
with Contractors; Contracting for 
Construction; Analyzing and Esti- 
mating Installation Costs; Design- 
ing Flow Sheet; Basic Design 
Problems. 

i. Basic Science: To foster the 
development of technologies per- 
tinent to the interests of this Di- 
vision, by sponsoring technical 
sessions and papers on research 
and theoretical subjects. 

Section 3. The General Committee 
may establish additional Technical 
Committees, and may also eliminate 
existing Technical Committees. 
Section 4. Nominating Committee 
(Article VIII, Section 3). 

Section 5. The Membership Commit- 
tee shall consist of a Chairman, four 
Vice Chairmen, and five or more 
other members. 

It shall be the duty of this com- 
mittee to encourage and solicit ap- 
plications for membership in the 
AIME and in the Division in accord- 
ance with the Bylaws and Constitu- 
tion of the AIME, and to cooperate 
with the Membership Committee of 
the Society and General Member- 
ship Committee of AIME. 

The Chairman shall be nominated 
and elected in the same manner and 
at the same time as the other Divi- 
sion officers; he shall serve for a 
period of two years, and shall also 
serve as MBD representative on the 
Society Membership Committee. 

The Committee Chairman shall 

appoint the Vice Chairman and 
Committeemen with advice and 
approval of the Chairman of the 
Division. 
Section 6. The Program Committee 
shall consist of the MBD Associate 
Chairman, who shall head the Com- 
mittee, and the Chairmen of all 
Division Committees responsible for 
technical papers 

It shall be the duty of this com- 
mittee to secure papers for presen- 
tation at the meetings, and to arrange 
the programs for the presentation of 
said papers at all meetings of the 
Minerals Beneficiation Division. 

The Chairman of the MBD Pro- 
gram Committee shall serve as a 
member of the Society Program 
Committee. 

Section 7. The Papers and Publica- 


Interlocks; Signalling 


tions Committee shall consist of 
seven or more members including 
a Chairman. 

The duties of this Committee shall 
be to examine and review all papers 
in its field submitted to the Society 
and the AIME for publication; to 
evaluate reader comment obtained 
on each paper; and to recommend 
to the Society Transactions Editorial 
Committee as to acceptance or re- 
jection of papers as “Technical Pub- 
lications” or “Contributions” or 
“Technical Notes.” It shall be the 
responsibility of this Committee to 
determine the types of papers to be 
published by the Division and to 
maintain high standards as to quali- 
ty; and to adjust its recommenda- 
tions to the space allocated to the 
Division by the Society Transactions 
Editorial Committee. 

The Chairman shall serve as MBD 
representative on the Society Trans- 
actions Editorial Committee. 

The Chairman shall be nominated 
and elected in the same manner and 
at the same time as the other Divi- 
sion officers. 

Section 8. The Education Committee 
shall consist of a Chairman and five 
to seven other members. 

The Education Committee Chair- 
man shall serve as an MBD repre- 
sentative on the Society Education 
Committee. 

Two other Education Committee 
members, preferably one from indus- 
try and one from an educational 
institution, shall be appointed by 
the Division Chairman to serve on 
the Society Education Committee. 

The Chairman shall be nominated 
and elected in the same manner and 
at the same time as the other 
Division officers. The Committee 
Chairman shall appoint the Com- 
mitteemen with the advice and ap- 
proval of the Chairman of the Divi- 
sion. 

The duties of this Committee shall 

be to further education in minerals 
beneficiation, to study the needs of 
industry and recommend, by the 
medium of reports or papers, topics 
for curricula in minerals beneficia- 
tion. This Committee shall further 
take steps as it deems advisable and 
necessary to encourage operating 
companies to provide opportunity 
for summer employment for stu- 
dents in minerals beneficiation 
plants. 
Section 9. The Technical Commit- 
tees shall consist of a Chairman, 
Vice Chairman, and three to five 
additional members. Not more than 
two shall be from the same geo- 
graphical area. 

The duties of these Committees 
are to advise the Program Comit- 
tee in regard to interesting trends 
and developments, and to secure 
appropriate technical papers for 
programs and/or publication. These 
committees shall also assist Local 
Sections in securing papers for local 
and regional meetings when re- 


quested by Local Section Chairmen 
or Program Committees. 

The Chairman shall be nominated 
and elected in the same manner and 
at the same time as the other 
Division officers. The Committee 
Chairman shall appoint the Vice 
Chairman and Committeemen with 
the advice and approval of the 
Chairman of the Division. 


Article 
Nominations and Elections of Officers 
ond Committees 


Section 1. The officers of the Divi- 
sion shall be nominated and elected 
in the same manner as hereinafter 
provided. 

Section 2. Each year the Division 
shall elect a Chairman, an Associate 
Chairman, a _ Secretary-Treasurer, 
two Regional Vice Chairmen, and 
the Chairmen of each Technical 
Committee and of each of the 
Standing Committees except the 
Nominating Committee. 

The Division shall also elect each 
year such other representatives to 
the Society Committees as required, 
including the Admission Committee 
(two members), and the Mineral 
Economics Committee (one mem- 
ber). 

Section 3. The Nominating Commit- 
tee shall be composed of five im- 
mediate Past Chairmen and the 
incumbent Chairman and Associate 
Chairman of the Division. The old- 
est in line of service shall be Chair- 
man of the Nominating Committee. 
Section 4. The MBD Nominating 
Committee shall appoint represent- 
atives for the Society Nominating 
Committee. 
Section 5. After the Nominating 
Committee has selected the slate 
of nominees, the Chairman of the 
Nominating Committee shall notify 
and obtain acceptance from each 
nominee. The Nominating Commit- 
tee shall then make its report to the 
Executive Committee not later than 
June 1, so that the Chairman of the 
Division can report the Nominations 
to the Secretary of the Society. 
Section 6. The list of the nominees 
for officers shall be published in 
MINING ENGINEERING, and the MBD 
Newsletter, as soon as possible after 
the Society Secretary has been 
advised. The names of the nominees 
thus published will be considered 
elected for the ensuing year except 
as provided for in Section 7. 
Section 7. Any ten members of the 
Minerals Beneficiation Division may 
submit nominations for one or more 
officers to the General Committee of 
the Minerals Beneficiation Division, 
not later than August 15. In case of 
such additional nominations, then 
there shall be a letter ballot sent out 
to the members of the Minerals 
Beneficiation Division only, by Sep- 
tember 1. Votes may be received by 
November 1, and shall be counted 
(Continued on page 123) 
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Meeting On Reactive 
Metals in Buffalo 


The third annual Regional Reac- 
tive Metals Conference, AIME, is to 
be held in Buffalo’s Hotel Statler on 
May 27 to 29, under the sponsor- 
ship of the Niagara Frontier Sec- 
tion. 

Topics to be discussed are the pro- 
duction, properties, fabrication, and 
application of tantalum, columbium, 
titanium, zirconium, hafnium, vana- 
dium, molybdenum, tungsten, thor- 
ium, uranium, and their alloys. The 
daytime technical sessions will be 
followed by outstanding evening 
events. For one evening, a panel dis- 
cussion is scheduled on the future 
of the reactive metals. A fellowship 
hour, banquet, and nationally known 
speaker will make up the second 
evening’s program. 

An exhibition pertinent to the en- 
tire field of reactive metals will be 
on display at the Statler Hotel dur- 
ing the Conference. 

Chairman of the meeting is S. F. 


Urban, Titanium Alloy Mfg. Div., 
National Lead Co. His committee 
consists of the following: adminis- 
tration, J. D. Roach, Titanium Alloy 
Mfg. Div., National Lead Co.; ar- 
rangements, E. L. Gielzen, Bethle- 
hem Steel Co.; exhibits, R. K. Kulp, 
Electro Metallurgical Co.; finance, 
W. W. Stephens, Carborundum 
Metals Co.; plant visitations, C. Fo- 
gel, Universtiy of Buffalo; program, 
W. Clough, Electro Metallurgical 
Co.; publicity, C. W. F. Jacobs, Ti- 
tanium Alloy Mfg. Div., National 
Lead Co.; and registration, C. H. 
Emery, Simonds Saw and Steel Co. 

The first conference was held in 
Buffalo in March 1956, and the 
second meeting was a joint one with 
mining and metals groups in Los 
Angeles in May 1957. 


Engineering Who's Who 


A new edition of Who’s Who in En- 
gineering is now being prepared by 
the publishers, the Lewis Historical 
Publishing Co. Over 4000 AIME 
members have—or will—received re- 


clip and mail TODAY 


WASHINGTON 25, D.C. 


Enclosed is $ 


A GLOSSARY OF GEOLOGY 
AND 
RELATED SCIENCES 


published by the 
AMERICAN GEOLOGICAL INSTITUTE 


A cooperative project of the AGI and its member societies, 
with more than 90 specialists contributing to its compilation. 
J. V. HOWELL, CHAIRMAN, AGI Glossary Project. 


Contains nearly 14,000 terms used in theoretical and 
applied geology and geophysics. 


AMERICAN GEOLOGICAL INSTITUTE 
2101 CONSTITUTION AVE., N.W. 


for copies of the 


PRICE $6.00 U. S. 


GLOSSARY OF GEOLOGY AND RELATED SCIENCES 


N PAYMENT 
ame 
MUST 
ACCOMPANY 
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quests for biographical data. Those 
biographies which meet the stand- 
ards of professional eminence, years 
of active practice in their profession, 
and years in the technical teaching 
field will be included in the new 
volume. 

EJC has a task committee to co- 
operate with the publishers in an 
effort to make the volume as com- 
plete as possible. AIME representa- 
tive on this committee is Edward H. 
Robie. 

The last edition of the work in- 
cluded 18,000 names, indicating that 
perhaps about one in ten members 
of the leading national engineering 
societies were eligible for listing. 
The publishers have emphasized 
that purchase or nonpurchase of the 
volume has no bearing on the inclu- 
sion of names. 


National Science 
Foundation Awards 


Senior postdoctoral fellowships 
will be awarded on Mar. 18, 1958, 
by the National Science Foundation. 
Approximately 25 senior postdoctor- 
al fellowships will be awarded to 
persons planning additional study 
and/or research to 1) increase their 
competence in their specialized fields 
of science or 2) broaden their com- 
petence in related fields of science. 
For full information in regard to 
eligibility for and provisions of these 
fellowships write to: Div. of Scien- 
tific Personnel and Education, Na- 
tional Science Foundation, Washing- 
ton 25, D. C. Application materials 
may also be obtained from this di- 
vision and completed materials must 
be received by the division no later 
than Jan. 13, 1958. 


To Report on Mineral 
Economics Volume 


After the luncheon sponsored by 
the Council of Economics of AIME 
on Wednesday, February 19th dur- 
ing the Annual Meeting, a progress 
report on the mineral economics vol- 
ume now in preparation will be pre- 
sented. Another important item on 
the agenda isa discussion of the pos- 
sible preparation of a volume on the 
management of mineral properties 
to follow as No. 2 of the series that 
starts with the mineral economic 
volume. All those interested in such 
a project are urged to attend and to 
offer their comments on the subject. 


Roger Straus Memorial 


As a memorial in honor of her 
late husband, Mrs. Roger W. Straus 
on Oct. 28, 1957, announced a gift 
of $1,000,000 to the Roger Williams 
Straus Memorial Foundation Inc. to 
promote the objectives of the Na- 
tional Conference of Christians and 
Jews Inc. and the World Brother- 
hood organization. 
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International Mining 
Days Held in El Paso 
November 6 to 9, 1957 


The 1957 International Mining 
Days and New Mexico Mining Assn. 
Convention were held in El Paso, 
Texas, November 6 to 9, with an 
attendance of close to 600. 

Starting with registration on the 
6th, the proceedings got really under 
way the next day with the welcom- 
ing luncheon at the Hotel Paso del 
Norte, headquarters for the meeting. 
Presiding was Edward W. McQuade, 
general chairman, and guest speaker 
was Major General W. E. Laidlaw, 
commanding general of the White 
Sands Proving Grounds. 

Technical sessions were scheduled 
Thursday afternoon, Friday, and 
Saturday, with a wide range of sub- 
jects covered. Among these were 
Arizona mining, with emphasis on 
the regional structure of the south- 
ern parts of the state, and New 
Mexico mining, touching upon the 
growth of the state’s mineral indus- 
try. Friday was New Mexico urani- 
um day, with technical sessions de- 
voted to geology, prospecting, min- 
ing, and milling. 

In addition to the welcoming 
luncheon, a variety of social events 
were scheduled throughout’ the 
meeting. On Thursday evening, the 
AIME El Paso Section was host 
to the AIME banquet, with M. S. 
Bell, Section chairman, presiding. At 
the Friday International Mining 
Days general luncheon, the Hon. 
Edwin L. Mecham, Governor of New 
Mexico, was the principal speaker. 
J. K. Richardson, president of the 
New Mexico Mining Assn., was 
chairman. The luncheon was fol- 
lowed by the association’s annual 
meeting. 

A ranchero breakfast opened the 
Saturday events. Luncheons on that 
day were arranged by individual 
groups and the afternoon was free 
for sports or sightseeing. A sup- 
pliers’ party, held Friday afternoon, 
preceded the homecoming game be- 
tween the Miners of Texas Western 
and the Arizona State Sun Devils. 
For those not attending the football 
game, there was entertainment and 
dancing at the Coliseum. 

During the three-day meeting, 
there were numerous activities for 
the ladies attending with their hus- 
bands. On Thursday and Friday, 
there was a morning coffee session, 
with the opportunity on the latter 
day to view a style show arranged 
by the Popular Dry Goods Co. On 
Thursday the American Furniture 
Co. arranged a special interior dec- 
orating lecture and tour. A luncheon 
and style show wound up the pro- 
gram on Saturday. 

New officers of the New Mexico 
Mining Assn., named at the annual 
meeting, were Russel G. Haworth, 


Potash Co. of America, president; 
T. O. Evans, Atchison, Topeka, and 
Santa Fe Railroad, first vice presi- 
dent; and A. L. Greslin, Molybde- 
num Corp. of America, second vice 
president. 

Committee chairmen for the In- 
ternational Mining Days were E. W. 
McQuade, executive committee; 
Homer C. Hirsch, entertainment; 
A. L. Washburn, ranchero breakfast; 
Gus Momsen, suppliers’ party; Ben 
Roberts, technical porgrams; Mrs. 
C. S. Harper, Jr.. women’s; T. R. 
Lind, hotel and housing; R. J. Ben- 
son, registration; and Mallory Mil- 
ler, invitation. 


Stanford 
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acting executive head for the aca- 
demic year 1957-1958. 

During the last few years there 
has been a great increase in metal- 
lurgical activity at Stanford. A 
long-range program has been un- 
dertaken to interest high school 
students in this field, as well as to 
bring the opportunities in metal- 
lurgy to the attention of students 
currently enrolled in the university. 
As a result, there has been a very 
significant increase in the student 
body at both the undergraduate and 
graduate levels—the total enroll- 
ment having increased by a factor 
of five over the past five years. 

In addition, an active graduate re- 
search program has been developed. 
Current research in the department 
includes work on diffusion kinetics 
in polyphase systems and systems in 
which a dispersed second phase is 
being formed. Programs are being 
undertaken to study the mechan- 
isms by which dispersed phases af- 
fect creep behavior, and the effect 
of solute elements on the mechani- 
cal behavior of grain boundaries at 
elevated temperatures. A funda- 
mental study of some of the factors 
that control the creep strength of 
brazed joints is also underway. 

The curriculum has been exten- 
sively revised and enlarged. Its de- 
sign is such that it is now possible 
for students to combine successful- 
ly their interests in metallurgy and 
any of several other fields. This is 
accomplished by requiring that all 
students take a common group of 
fundamental courses, and allowing 
them to supplement this core by one 
of several broad elective programs. 

In order to accommodate these in- 
creased activities, considerable im- 
provements have been made in the 
physical facilities of the Dept. of 
Metallurgical Engineering. Several 
valuable pieces of equipment have 
recently been acquired for use in 
teaching and research programs. 
These include a commercial vacuum 
melting and casting furnace, new X- 
ray diffraction spectrometer and 
fluorescence analysis equipment, 


and an additional induction heating 
unit. 

Within the last few years over 
2800 sq ft of laboratory space has 
been either newly constructed or 
completely renovated. These im- 
provements raised the total labora- 
tory space available to the depart- 
ment to over 13,000 sq ft not includ- 
ing classrooms and offices. 


MBD Bylaws 


(Continued from page 121) 


by a Committee of Tellers appointed 
by the General Committee. Candi- 
dates receiving a majority of such 
votes shall be certified to the Soci- 
ety Secretary by the Chairman of 
the Division. 

Section 8. If for any reason, an 
officer or member of the Executive 
Committee resigns or can no longer 
serve, the Nominating Committee of 
the Minerals Beneficiation Division 
shall select a successor. 


Article IX 
Newsletter 


Section 1. The MBD Newsletter or 
MINING ENGINEERING shall be the 
Division’s official medium for advice 
of meetings, nominations, amend- 
ments, etc. 


Article X 
Local Groups or Clubs 
Section 1. Local Sections and Sub- 
sections are provided for in the 
Bylaws of the AIME. 

Local groups in the various geo- 
graphical sections of the AIME, or 
local clubs, may be formed by mem- 
bers of the Minerals Beneficiation 
Division, as provided in the Bylaws 
of the AIME. 


Article Xl 
Amendments 
Section 1. Proposals to amend these 
Bylaws shall be made in writing to 
the General Committee of the Min- 
erals Beneficiation Division and 
signed by at least ten members; 
such proposals shall be considered 
by the General Committee and an- 
nounced to the members of the Divi- 
sion through the columns of the 
MBD Newsletter, or MIntnc ENGI- 
NEERING, together with any com- 
ments or amendments made by the 
General Committee thereon. The 
General Committee shall provide 
proper facilities for a vote of the 
membership of the Division on such 
proposals within 60 days from the 
date they are submitted to the Gen- 
eral Committee. If favored by a 
majority of the ballots cast, the 
amendments shall thereupon be 
submitted to the Board of Directors 
of the Society and the Board of 
Directors of the AIME for approval. 
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the Sections 


e The Boston Section featured a 
double program at their second 
meeting on November 4, at the 
Massachusetts Institute of Technol- 
ogy Faculty Club, Cambridge, Mass. 
The bill began with Mining for 
Nickel, a 30-min color film produced 
by the International Nickel Co., cov- 
ering the prospecting, the develop- 
ment, and mining of a nickel deposit. 
The second part of the meeting in- 
troduced Anthony Werner, geologist 
from England, who has engaged in 
helicopter prospecting at the Mes- 
ters Vig Mine, Greenland. Mr. Wer- 
ner gave a talk emphasizing modern 
prospecting and presented a showing 
of his collection of color slides. 

AIME President Grover J. Holt 
was guest of honor and speaker at 
the Section’s December 2 meeting 
also held at the MIT Faculty Club 
in Cambridge. 


© The Washington, D. C., Section met 
for cocktails and dinner on Novem- 
ber 12 at the Cosmos Club, Washing- 
ton. F. R. Morral, Cobalt Information 
Center, Battelle Memorial Institute, 
Columbus, Ohio, was the featured 
after-dinner speaker. He presented a 
20-min talk on the metal cobalt, fol- 
lowed by a movie which depicted the 
production of cobalt in Katanga, Bel- 
gian Congo. 


e A meeting of the Oregon Section 
was held at the Albany Hotel, Alba- 
ny, Ore., on October 18. The program 
featured Alva H. Roberson, super- 
vising extractive metallurgist at the 
U. S. Bureau of Mines Laboratories, 
who spoke on the History of Scrap 
Iron, a talk on antique guns. His dis- 
cussion was illustrated with a dis- 
play of antique firearms. The Sec- 
tion held a dinner-meeting on No- 
vember 15, at Burns Restaurant, 
Portland. The principal speaker was 
L. W. Meyer, assistant works man- 
ager, fabricating division, Vancouver 
Plant, Aluminum Co. of America. 
His topic was, A Gringo Looks at 
Changing Mexico. 


e The fall dinner meeting of the 
Lehigh Valley Section was held on 
October 25, after cocktails, at the 
Hotel Traylor, Allentown, Pa. The 
guest speaker was John F. West, as- 
sistant atomic power engineer of the 
Pennsylvania Power & Light Co. Mr. 
West showed detailed slides which 
pictured the progress being made 
with an aqueous homogeneous reac- 
tor now being built at Pittsburgh by 
Westinghouse Electric Corp. and the 
PP&L. He said that, if the reactor is 
successful, a few ounces of thorium 
mixed with uranium and heavy water 
would do the job of 750 tons of coal. 


e The El Paso Section banquet for 
International Mining Days was held 
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on November 7, at the Terrace Ball 
Room, Hotel Cortez, El Paso. The 
speaker of the evening was John K. 
Minnoch, internationally known lec- 
turer, who spoke on Business is Busi- 
ness or Laugh and Live. 


e The Ajo Subsection met on No- 
vember 14 at the Copper Coffee Shop, 
Ajo, Ariz. The featured speaker, J. A. 
McAllister, field representative for 
the American Cyanamid Co., gave a 
talk on South Africa and his experi- 
ences there. He covered the history, 
constitution and political phases, and 
various mining operations of the 
country. Mr. McAllister highlighted 
his discussion with some color slides 
of the country and his trip. 


e A panel discussion keynoted the 
November 21 meeting of the Utah 
Section held at the Newhouse Hotel, 
Salt Lake City. With Norman L. 
Weiss as moderator, four speakers 
from fields related to the mining in- 
dustry probed the subject: Mining 
Industry: New Methods, Machines, 
and Materials. The panel speakers 
were Harvey Mathews, vice presi- 
dent, Stearns-Roger Mfg. Co., civil 
engineer; James D. Moore, chief proc- 
ess engineer, Vitro Uranium Co., 
chemical engineer; P. K. Richardson, 
power engineer, American Smelting 
& Refining Co., electrical engineer; 
and Joseph Rosenblatt, president, 
Eimco Corp., mechanical engineer. 


e Winnemucca, Nev., was the site of 
the Reno Subsection meeting held in 
October. Seventy-nine mining ex- 
perts and students from northern 
Nevada and Oregon attended the con- 
ference which aimed at more active 
participation of members in isolated 
mining communities in the northern 
part of the state. Early in the day, 
students were given tours of the 
Dodge Construction Co. and Minerals 
Material Co. iron ore mining opera- 
tions south of Lovelock, Nev. The 
students were accompanied by Law- 
rence Beal of the Nevada Bureau of 
Mines in Reno, and Professor John N. 
Butler of the Mackay School of 
Mines, University of Nevada. Mr. 
Lawrence said that a possible return 
visit to Winnemucca next fall was 
planned, among other similar pro- 
grams. Speakers for the conference 
included Enoch Brown, Magnet Cove 
Barium Corp., Battle Mountain, on 
barium; William P. Johnston, Reno 
geologist, on Nevada’s iron mining; 
Edwin Fisk, Cordero Mine, on quick- 
silver and mercury; and Roy Hick- 
man, Arentz-Comstock Mining Co., 
on mercury operations. 

A luncheon meeting of the Sub- 
section was held on November 8, in 
the Nevada Room of the Mapes Hotel, 
Reno. The program featured Bill 
Freeman and Dave McCrillis, stu- 


dents at the Mackay School of Mines, 
University of Nevada, who spoke on 
their experiences during last sum- 
mer’s employment by the Cerro de 
Pasco Mining Co. in Peru. 


e The Uranium Section met for din- 
ner on November 5 at the National 
Lead Co. Guest House, Monticello, 
Utah. After dinner and a brief busi- 
ness meeting, an introductory talk 
was given by C. H. Reynolds, general 
superintendent, Continental Materi- 
als Co. A film, The Rattlesnake Op- 
eration, was presented, followed by 
a geological description of the Rat- 
tlesnake ore body by John G. Roscoe. 
A colored slide presentation and de- 
tailed description of the Rattlesnake 
mining operation by Maurice H. 
Brady then ensued, concluding with 
a lengthy discussion period of the 
material covered. 

On December 6, a dinner-dance was 
sponsored jointly with the Section’s 
Women’s Auxiliary, at the Towne 
and Country Club, Moab, Utah. 


e Stanford University students were 
the hosts of the San Francisco Sec- 
tion’s annual joint dinner meeting, 
held on November 13, at Stanford 
Union on the Stanford campus with 
the Student Chapters of Stanford 
University and the University of Cal- 
ifornia. A duel program was featured 
in which the students reviewed the 
activities and programs of the ge- 
ology, petroleum, and physical metal- 
lurgy departments followed by a 
showing of the color film Mining and 
Milling at International Nickel. 


e The Upper Mississippi Valley Sec- 
tion met on October 14 at the Wiscon- 
sin Institute of Technology. The fea- 
tured speaker was George Wollard, 
internationally known geophysicist 
and professor of geophysics at the 
University of Wisconsin, who spoke 
on the International Geophysical 
Year. Dr. Woolard stated that some 
phases of the 18 separate scientific 
areas being investigated will not be 
completed for approximately five 
years. Among those areas of study 
listed are earth structure, magnetism, 
oceanography, meteorology, cosmic 
rays, and astronomy. He also praised 
the cooperation to date of all partici- 
pating scientists and the numerous 
instances in which political barriers 
have been lowered in the interest of 
science. Preceding Dr. Woolard’s 
talk, new Section officers were elected 
for 1958. They are: Wayne Zwickey, 
chairman; Robert Haffner, vice chair- 
man; and Tom Mullens, secretary- 
treasurer. 


e E. C. Stephens, head of the Ana- 
conda Co.’s Northwest exploration 
office, Spokane, was elected chairman 
(Continued on page 125) 
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PERSONALS 


A. J. Presanis is now working with | 


the Mykobar Mining Co., in Myko- | 


mos, Greece. 


Herbert Wells, formerly operational | 


engineer for the Climax Molybde- 
num Co., Climax, Colo., is now asso- 
ciated with the Titanium Metals 
Corp. of America, Las Vegas, Nev., 
as a process engineer. 

Stanley Rothschild is now mineral 
dressing engineer in the develop- 
ment section at the Pine River Plant 
of the American Cyanamid Co., pig- 


ments division, Nelson County, Va. | 
He was previously a research fellow | 


in the department of mineral prep- 
aration, College of Mineral Indus- 
tries, Pennsylvania State Univer- 
sity, University Park, Pa. 


Bruce Condie, previously with the 
Ely Valley Mines Inc. as superinten- 


dent, has now joined the Federal | 


Uranium Corp. in Utah as assistant 
superintendent. 


Wallace R. Oref is now vice presi- 
dent of Penn-Idaho Mines Inc. 


in | 


Idaho. He formerly was a field geol- | 


ogist for the Equitable Gas Co., 
Pittsburgh. 


Henry E. Mensing has been trans- 
ferred by National Gypsum Co. from 
Bellefonte, Pa., where he was mine 


foreman, to York, Pa., where he is | 


mill foreman. 


C. E. Osborn, who was general su- | 
perintendent, Navajo Uranium Div., | 


(Continued on page 127) 


Around the Sections 


(Continued from page 124) 

of the Spokane Subsection and vice 
chairman of the Columbia Section. 
He is filling the unexpired term of 
Lowell B. Moon, who is now develop- 
ment manager for Kennecott Copper 
Corp., New York. Because of the an- 
ticipated departure of Robert, J. 
Hundausen, John W. Cole has been 
appointed secretary, and Carlos E. 
Milner Jr., has been appointed pro- 
gram committee chairman. 


e A dinner meeting of the Pittsburgh 
Section was held on November 20 at 
the Club Room Park Schenley Res- 
taurant, Pittsburgh. The guest speak- 
er was Elmer W. Pehrson, chief, di- 
vision of foreign activities, U. S. 
Bureau of Mines, Washington, D. C., 
who discussed Asia and Its Mineral 
Industries. His talk, illustrated with 
kodachrome slides, was based on an 
extensive trip he made recently to 
the East and the Middle East, visiting 
26 countries. Mr. Pehrson’s presenta- 
tion dealt with the Jewish and Ara- 
bian situation, oil, and the many 
other problems in this tense and im- 
portant part of the world. 


ae 


TWO 78” AKINS CLASSIFIERS 
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Iron Range 


...many years of service left 
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@ This company, on the Iron Range, 
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COLORADO IRON WORKS CO. 
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Books 


(Continued from page 6) 


Beckman/Process Instruments Div., 
Fullerton, Calif, 2.00, 80 pp., 1957.— 
The handbook is the first manual 
published giving thorough coverage 
of industrial pH information. Re- 
viewed are: industrial pH control 
systems, their principles, and appli- 
cation engineering and equipment, 
providing a convenient reference 
source on pH for persons involved 
in designing, engineering, purchasing 
and operating industrial pH systems. 
Nearly 100 illustrations, plus charts, 
tables, and a bibliography of refer- 
ence literature on pH measurement 
are contained in the manual. 


Occurrence of Oil and Gas in Texas, 
Vol. 2, The University of Texas Pub- 
lication 5716, Bureau of Economic 
Geology, The University of Texas, 
University Station, Austin, Texas, 
$10.00, 456 pp., 1957.—The book is 
the result of a cooperative effort 
between the West Texas Geological 
Soc. and the Bureau of Economic 
Geology. Described in this publica- 
tion are 112 fields. Most of the field 
papers include structure maps and 
graphic typical section of rocks 
penetrated, with electric log. Some 
cross sections of the fields are shown. 
The data also includes location, his- 


® ORDER BOOKS SO MARKED 
THROUGH AIME— 

Address Irene K. Sharp, Book 
Dept. Ten percent discount 
given whenever possible. 


tory, details of occurrence of oil and 
gas in the reservoir rocks, strati- 
graphic and lithologic details of the 
rocks, nature of trap, productive 
area, information on character of oil 
and gas recovered, and production 
history. 


A Geological Map of the Bend Quad- 
rangle, Oregon, and a Reconnaissance 
Geological Map of the Central Por- 
tion Of The High Cascade Mountains 
by Howel Williams, State of Oregon 
Dept. of Geology and Mineral In- 
dustries, 1069 State Office Bldg., Port- 
land, Ore., in cooperation with the 
United States Geological Survey. The 
full color maps along with the re- 
ports contained cover glaciated lavas 
of the High Cascade volcanoes, intra- 
canyon basalts, recent pumice ava- 
lanche deposits, structure, youngest 
basalts, recent dacites, etc. A se- 
lected bibliography is included with 
the report. 


The Federal Lands: Their Use and 
Management, by Marion Clawson 
and Burnell Held, The John Hop- 
kins Press (for Researches for the 


Future Inc.), Baltimore, 18, Md., 
$8.50, 536 pp., 1957—The authors 
examine the management of the 
federal lands from an economic 
viewpoint. They analyze the most 
important changes, which they be- 
lieve are seriously out of date, re- 
sulting from the shift from custodial 
management to the present-day form 
of intense management. How these 
changes came about, what they mean 
for the future, and some of the alter- 
natives for dealing with them are 
also discussed by the writers. ¢ 


Field Guidebook No. 9—Rocks asso- 
ciated with the Mississippian-Penn- 
sylvanian unconformity in south- 
western Indiana, Geological Survey, 
Indiana Dept. of Conservation, Pub- 
lications Section, Indiana University, 
Bloomington, Ind., $1.00, 42 pp., 
1957.—The guidebook, prepared for 
a field conference held October 1957, 
contains an introduction to the physi- 
ography, Paleozoic stratigraphy, geo- 
morphic history, and economic ge- 
ology of parts of Lawrence, Martin, 
Orange, and Crawford Counties. Ten 
stops in this area are described in 
the itinerary. Illustrations include a 
map showing the route of the con- 
ference, a generalized columnar sec- 
tion representing the rocks of the 
area, and a chart summarizing the 
evolution of stratigraphic nomen- 
clature of the Chester series in 
Indiana. 
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Personals 
(Continued from page 125) 


Kerr-McGee Oil Industries Inc., is 
now chief metallurgist for Home- 
stake-New Mexico Partners, Grants, 
N. M. Prior to becoming chief met- 
allurgist, Mr. Osborn had served as 
consulting metallurgist for Rio de 
Oro Uranium Mines Inc. and United 
Western Minerals Co., the two com- 
panies that formed a limited part- 
nership with Homestake. As chief 
metallurgist, Mr. Osborn is taking 
an active part in the planning and 
erection of a 750-tpd uranium oxide 
concentrator near Grants. He is also 
one of the limited partners of the 
concern. 


Richard E. Dante, who graduated in 
June from the University of Cali- 
fornia with a degree in mining en- 
gineering, is now associated with the 
International Nickel Co. of Canada 
Ltd. in Thompson, Manitoba, Canada. 


R. C. Bacon, formerly vice president 
of Ventures Ltd., has joined the 
staff of C. F. Braun & Co., engineers, 
Alhambra, Calif. He is located in 
the company’s New York office. 


Don L. Cenis, who had been a re- 
search fellow at Montana School of 
Mines, is now a mining engineer for 
Western Nuclear Corp., Rawlins, 
Wyo. He had worked at one time 
on the USBM-sponsored program of 
research into hydraulic back-filling 
of metal mines. 


George F. Leaming is now design 
engineer for San Manuel Copper 
Corp., San Manuel, Ariz. 


L. C. CAMPBELL 


Luther C. Campbell, vice president 
of Eastern Gas & Fuel Assoc., Pitts- 
burgh, retired on Nov. 30, 1957. He 
has been a mining engineer for 42 
years, 30 of them with Eastern’s coal 
division and its predecessors. A na- 
tive of Renova, Pa., Mr. Campbell 
was graduated from Pennsylvania 
State University in 1915 with a de- 
gree in mining engineering. He be- 
gan his employment with Eastern 
and its predecessor organizations in 


1927 when he became general super- 
intendent for the Melcroft Coal Co. 
and later for the Elkhorn Piney Coal 
Mining Co., both of which later be- 
came part of the Koppers Coal Co., 
now the Coal Div. of Eastern Gas & 
Fuel Assoc. He was elected vice pres- 
ident of Eastern in 1943. Through- 
out his career, Mr. Campbell has 
been active in the mine safety and 
welfare movement of his organiza- 
tion, in the National Safety Council, 
the U. S. Bureau of Mines, and other 
organizations which promote human 
welfare. Among other numerous 
activities, Mr. Campbell has served 
four terms as president of the Na- 
tional Coal Assoc. (1952-1956) and 
is now an NCA director and member 
of its executive and finance commit- 
tees. He was a chairman of the coal 
division of the American Mining 
Congress. In 1956 he was elected a 
director of AIME and was awarded 
the Erskine Ramsay Gold Medal by 
the Institute in recognition of his 
preeminence in coal mining engi- 
neering. In addition Mr. Campbell 
is a director of Bituminous Coal Re- 
search Inc. He has stated that his 
future plans include remaining ac- 
tive in coal mining as a consultant 
at headquarters which he will open 
in Pittsburgh. 


L. A. ROE 


Lawrence A. Roe, formerly manager 
of process engineering for Interna- 
tional Minerals & Chemical Corp., 
Chicago, has been promoted to direc- 
tor of central engineering and will 
direct the company’s programs in 
construction, process, and general 
engineering. 


Wilbur D. Lawson, formerly fuel en- 
gineer for Pittsburgh Consolidation 
Coal Co. in the New York and Balti- 
more areas, was recently appointed 
field service engineer for Bituminous 
Coal Research Inc., Columbus, Ohio. 


Roy E. Mallory, previously plant en- 
gineer with National Lead Co., Monti- 
cello, Utah, is now working as resi- 
dent engineer for F. C. Torkelson 
Engineers of Salt Lake City. He is 
presently engaged on the construc- 


tion of the Central Farmers Ferti- 
lizer Co. phosphorous concentrating 
plant at Georgetown, Idaho. 


M. GUERRA 


Mario Guerra is now working as 
mine foreman for the Cerro de Pasco 
Corp., Yauricocha, Peru. He former- 
ly served as mining engineer with 
the Empresa Minera de Nicaragua, 
Managua, Nicaragua. 


Stan Beitscher has been transferred 
from the General Electric Co.’s Cleve- 
land Wire Plant where he was an en- 
gineer trainee, to the company’s 
Philadelphia Switchgear Plant where 
he is serving in the same capacity. 


Jack D. Haien is now associated with 
the U. S. Steel Corp., Pittsburgh. 
He formerly was vice president in 
charge of mining for Warren Foun- 
dry & Pipe Corp. (now Shahmoon 
Industries) in Dover, N. J. 


David F. Shaw has been appointed 
vice president of Kaiser Engineers, 
division of Henry J. Kaiser Co., Oak- 
land, Calif. 


L. W. COPE 


Louis W. Cope is general superinten- 
dent for Compania Minera Los An- 
geles S.A., with mine and plant lo- 
cated at Valle de Angeles, Honduras. 
He had been associated with Bu- 
chans Mining Co. Ltd., Buchans, 
Nfid., Canada. 
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Seaboard Oil & Gas Co. of Wichita 
Falls, Texas, acquired assets and 
liabilities of Capitol Uranium Co. 
and changed its name to Capitol- 
Seaboard Corp. Fred Carson, Capitol 
chairman, Charles W. Yetter, presi- 
dent of the uranium company, and 
William A. Pope, Jr., secretary- 
treasurer, became directors of Capi- 
tol-Seaboard. Mr. Yetter is executive 
vice president of the corporation and 
also president and general manager 
of Engineer Assoc. Inc., a consulting 
engineering firm in Grand Junction, 
Colo. 


Fritz Mohr delivered four lectures 
recently at the Pennsylvania State 
University as visiting professor of 
mining engineering. The lectures, il- 
lustrated with slides and movies, 
described his work in the field of 
rock mechanics. Dr. Mohr is presi- 
dent of a shaft sinking company in 
Essen, Germany, and honorary pro- 
fessor of mining at Clausthal Berg- 
akademie. 


Correction 
Howard L. Hartman was incorrectly 
listed on p. 1282, November issue, 
as head of the mining department 
at Colorado School of Mines. Dr. 
Hartman, a graduate of The Penn- 
sylvania State University, has be- 
come professor and head of the Dept. 
of Mining at Penn State. He replaces 
Arnold W. Asman, formerly at Penn 


W. YETTER 


State. Dr. Hartman, author of a num- 
ber of papers on mine ventilation 
and dust control and rock penetra- 
tion, holds a Ph.D. in mining engi- 
neering from the University of Min- 
nesota. In addition to teaching at 
Colorado School of Mines, Dr. Hart- 
man also served as a consultant to 
the Indian Claims Section, U. S. 
Dept. of Justice, on mineral valua- 
tion of lands belonging to the Utes. 
He was also consultant to the Colo- 
rado Highway Dept., as well as to 
several mining companies at various 
times during his residence in Colo- 
rado. 
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SALT LAKE CITY @© EL PASO 


The following staff changes have 
taken place in the Dept. of Geology 
and Geophysics at Massachusetts In- 
stitute of Technology, Cambridge, 
Mass: Walter L. Whitehead retired 
in June but continued as director of 
the MIT summer school of geology 
at Crystal Cliffs, N. S., Canada, is 
serving as lecturer in geology for 
the 1957-1958 term, and is visiting 
professor at St. Francis Xavier Uni- 
versity, Antigonish, N. S., Canada. 
William S. von Arx and J. Brackett 
Hersey have been appointed associ- 
ate professors and are giving a lec- 
ture course in physical oceanography 
and supervising graduate thesis work 
of MIT students at Woods Hole, 
Mass. Arthur J. Boucot has joined 
the staff as assistant professor of ge- 
ology, working in paleontology and 
sedimentology. He will direct the 
MIT summer school of geology. Harry 
Hughes, scientific officer, United 
Kingdom Atomic Energy Authority, 
is visiting lecturer in geophysics 
while Stephen M. Simpson, Jr., assist- 
ant professor in geophysics, is on 
leave. James C. Savage has been 
appointed lecturer in geophysics, 
Theodore R. Madden continues as 
lecturer, and Norman H. Haskell as 
research associate. In the Dept. of 
Meteorology, Norman A. Phillips 
has been appointed associate profes- 
sor and Lewis D. Kaplan has also 
joined the staff after a year at Im- 
perial College, London. 


Allan R. Fraser has been named su- 
pervisor of extractive metallurgy 
and mineral dressing at Armour 
Research Foundation of Illinois In- 
stitute of Technology, Chicago. He 
will direct research associated with 
the economic recovery of metals or 
their compounds from ores, concen- 
trates, slags, or scrap. Mr. Fraser 
was previously employed by Exo- 
thermic Alloys Sales & Service as 
technical director and Chromium 
Mining & Smelting Ltd. as director 
of research. 


W. R. COOK 


William R. Cook has been named to 
the post of wire mill superintendent 
of the Buffalo Plant of the Wickwire 
Spencer Steel Div., The Colorado 
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Fuel & Iron Corp. Before joining 
CF&lI, he had been associated with 
Union Wire Rope Corp, Kansas City, 
as assistant wire mill superintendent. 


Roy T. McIntosh, service engineer 
for Boeing Airnlane Co., Wichita, 
Kan., recently returned to the com- 
pany’s home office at Wichita, upon 
completing a year of duty at the 
Strategic Air Command station in 
Rosewell, N. M. Mr. McIntosh was 
the recipient of a ietter of apprecia- 
tion from the SAC wing commander, 
Col. C. F. Macomber, commending 
him on his outstanding performance 
of duty while assigned to the Wing. 


A 
R. T. McINTOSH 

Charles E. Chapin was recently dis- 
charged from the service and has re- 
turned to work with the J. M. Huber 
Corp., St. Albans, W. Va., as a ge- 
ologist in their timber and minerals 
division. 

Myles A. Walsh, formerly senior en- 
gineer with the J. G. White Engi- 
neering Corp. in Formosa, is now 
employed by Ford, Bacon & Davis 
Inc. in Bolivia as a senior mining 
engineer. He is presently examining 
the tin mines of the Corp. Minera 
de Bolivia. 


Guy Waddington was recently ap- 
pointed director of the Office of Criti- 
cal Tables in the division of chemis- 
try and chemical technology of the 
National Research Council, Washing- 
ton, D. C. Dr. Waddington previous- 
ly served as chief of the Branch of 
Thermodynamics, U. S. Bureau of 
Mines, Petroleum Experiment Sta- 
tion, Bartlesville, Okla. 


OBITUARIES 


Paul D. Merica (Member 1918), an 
Honorary Member and former Vice 
President and Director of AIME, 
died on Oct. 20, 1957, in Tarrytown, 
N. Y. He had retired as president of 
the International Nickel Co. of Can- 
ada Ltd. in April 1954 but had con- 
tinued to serve the company on im- 


(Continued on page 130) 
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Interior of shell of “XH” Ruggles- 
Coles Dryer showing lifting flights 


and feed spirals. ...in the drying of ores and 
concentrates. That is the story 


of Ruggles-Coles “XH” Dryers. 


Small or large, each dryer is 
designed for the specific re- 
quirements of the user with 
the knowledge and experience 
gained from hundreds of 
installations. 


Complete specifications upon re- 
quest. Ruggles-Coles Dryers are 


10’ diameter, 80’ long “XH” Ruggles- in 


Coles Dryer drying bauxite in Jamaica. 


Four 80” diameter, 60’ long “XH” Ruggles-Coles Dryers handling asbestos ore 
in Canada. 
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Obituaries 
(Continued from page 129) 


portant projects and as consultant 
to the officers. Born in Warsaw, Ind., 
in 1889, he attended De Pauw Uni- 
versity, the University of Wisconsin, 
and the University of Berlin. Mr. 
Merica had been associated with the 
metallurgical division of the U. S. 
Bureau of Standards before begin- 
ning his long career with Inco in 
1919. He served in a succession of 
positions before becoming president 
of the Canadian firm in 1952. His 
many contributions in the field of 
metallurgy brought him honors dur- 
ing his career among them the 
AIME James Douglas Medal, the 
John Fritz Medal, the Institute of 
Metals Medal, the Franklin Institute 
Medal, and the ASM Gold Medal. 
Mr. Merica was the recipient of hon- 
orary degrees from De Pauw Uni- 
versity, Lehigh University, and 
Stevens Institute of Technology. 


John W. Thompson (Member 1942) 
died in Salt Lake City, Sept. 22, 1957. 
The 82-year-old widely known devel- 
oper of modern ore milling processes 
was born on Aug. 20, 1875, in Quincy, 
Calif., and graduated from the Uni- 
versity of Nevada School of Mines in 
1898. His career included employment 
as manager of the Checkmate Gold- 
Silver Mine at Pearl, Idaho; assistant 
superintendent of the Kearns-Keith 
property at Park City from 1906 to 
1913; mechanical engineer for Mine 
& Smelting Supply Co. until 1914; 
and service to mining firms in Can- 
ada, Mexico, and Europe as well as 
the U. S. in the development of mill- 
ing processes. Mr. Thompson later 
joined Galigher Co., as vice president 
in charge of field operations and held 
that post until his retirement several 
years ago. 


An Appreciation By 
A. C. Ensign 
John W. (Jack) Thompson (Mem- 
ber 1942) age 82 years, vice presi- 
dent of the Galigher Co. in charge of 
field operations, and consulting en- 
gineer, died in a Salt Lake City hos- 


WHEREAS, 


WHEREAS, 


WHEREAS, 


WHEREAS, 


Memorial Resolution 
PAUL DYER MERICA 


with the passing of Dr. Paul Dyer Merica on the 20th 
October, 1957, in Tarrytown, N. Y., the Institute has lost 
one of its most loyal and distinguished members, and 
during his nearly 40 years of membership he served the 
Institute in a variety of capacities, including 12 years as 
Vice-President, and in 1942 was awarded Honorary Mem- 
bership in the Institute, and 

during his professional life he made great contributions 
to the art of metallurgy, including his theory of the 
precipitation hardening of metals and alloys for which 
contribution he received the James Douglas Medal in 
1929, the John Fritz Medal in 1938, the Institute of Metals 
Medal (Great Britain) in 1941, the Franklin Institute 
Medal in 1942 and the American Society for Metals Gold 
Medal in 1951, and Honorary Degrees of Doctor of Science 
from the DePauw University, Lehigh University and 
Stevens Institute of Technology, 

both in his profession and in his association with the 
International Nickel Company of Canada Limited, of 
which he was President at the time of his retirement, he 
contributed throughout his life to the maintaining of the 
highest professional standards coupled with a personal 
character of the highest rank and a humanity which en- 
deared him to all of his associates, 


THEREFORE, BE IT RESOLVED, the American Institute of Mining, 


Metallurgical, and Petroleum Engineers records with deep 
sorrow the loss of this valued Member and friend; and 


BE IT FURTHER RESOLVED, that this Resolution be spread upon the 


Minutes of this meeting and a copy be sent to Dr. Merica’s 


mother. 


November 18, 1957 


Ernest Kirkendall 
Secretary AIME 


pital Sept. 22, 1957, of a heart ail- 
ment. It was with profound sorrow 
and a sense of great loss—through- 
out the mining industry—that Jack’s 
countless friends and associates who 
loved him and honored him for his 
integrity, understanding, abilities, 
and warm Christian spirit learned 
of his passing. 

He was respected greatly as a 
pioneer milling expert and his many 
valuable contributions to the per- 
fection of milling methods and prac- 
tices are of enduring value. Old in 
years, he was energetic, active, and 
an inspiration to all who were asso- 
ciated with him. 

Early in his career, the flotation 
process came into prominence in the 
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These handy spray nozzles are lined 
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ping or threading required. Simply 
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line up and get results. Send for full 
information. 
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separation of different materials. 
Jack was quick to note that a ma- 
chine capable of operation under all 
conditions was required. He and his 
associate, Lionel E. Booth, devel- 
oped, and were granted a patent on, 
the Booth-Thompson machine used 
successfully for a number of years. 
It became known afterward as the 
AGITAIR machine and is being used 
in all sections of the mining world 
today. 

His friends were legion, including 
leaders of industry on down through 
the spectrums of life to the man 
with the pick and shovel. He was 
known widely as a friend and lead- 
er, a worldwide contributor to the 
science of metallurgy, and a wise 
councilor capable and willing to 
share his knowledge. Perhaps his 
outstanding trait was his ability to 
instill confidence and learning in 
young engineers—many of whom he 
trained for service wherever ores 
were mined and metals were re- 
covered. 

His career took him to Spain, 
Mexico, Alaska, Canada, and all the 
mining communities in the United 
States. He was consultant for the 
Hudson Bay Mining & Smelting Co. 
in Canada and the Magma Copper 
Co. in Arizona at the time of his 
death. 

From 1949 to 1954, he was in 
charge of perfecting a process suit- 
able for extracting uranium and 
vanadium from the ore in the Col- 
orado Plateau at Monticello, Utah. 
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_Jack had enjoyed semi-retirement 
since Jan. 1, 1957. 

He married Mary Hurley in Park 
City, Utah, in 1901. Mrs. Thompson 
died June 11, 1949. Alice Marie, a 
daughter, and Robert B. Thompson, 
a son, both of Salt Lake City, and 
five grandchildren survive him. Mr. 
Thompson was a member of the 
Catholic Church, Cathedral of the 
Madelaine Parish. Interment was in 
the Mt. Calvary Cemetery, Salt 
Lake City. 


Fred Vincent Richard 


An Appreciation By 
Darwin J. Pope 


On Sept. 5, 1957, Fred Vincent 
Richard (Member 1949) died sudden- 
ly of a coronary occlusion. He was 
only 45 years old and thus his career 
was only in mid-term. Bud Richard 
will be missed sorely by his many 
friends in all walks of life. He was 
always kindly and friendly to deal 
with, and in all the years I knew him, 
his temper was never ruffled. 

Bud followed his father’s footsteps 
in the mining business in which he 
was raised. After living in many min- 
ing localities, he grew up at the sec- 
ond Ground Hog Mine which his 
father had developed with a group of 
friends. Bud began his practical mine 
education in the Ground Hog, and 
after graduating as a mining engi- 
neer from the University of Cali- 
fornia, came back there to work, 
eventually becoming property super- 
intendent for the American Smelting 
& Refining Co., which purchased an 
interest in the property and became 
its manager. 

Richard spent most of his mining 
career with the American Smelting 
& Refining Co., being in its service 
24 years. I knew him personally and 
intimately during the last half of 
this period and took many trips with 
him. 

Bud is survived by his wife and 
three children, Ann, Fred and Linda. 


Thomas Robins (Member 1892), 89, 
founder and former chairman of 
Hewitt-Robins Inc. and inventor of 
the heavy-duty belt conveyor now 
used extensively to transport coal, 
ore, and other bulk materials, died 
Nov. 4, 1957, in a hospital after an 
illness of several months. Born Sept. 
1, 1868 in Highland Falls, N. Y., he 
attended Princeton University. Mr. 
Robins conceived the idea for the 
modern belt conveyor in 1891 and 
made his first sale to Thomas Edison’s 
iron ore mine in Northern New Jer- 
sey. In 1896 he founded the Robins 
Conveying Belt Co. which was later 
merged with the Hewitt-Rubber Co. 
in 1945 to form Hewitt-Robins Inc. 
Mr. Robins served in the Naval Re- 
serve from 1891 to 1898 and during 
President Wilson’s administration 
was secretary of the Naval Consult- 
ing Board. He also served for a time 
as head of the Government’s Board 
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of Inventions. At the time of his death 
he was a member of the Century 
Assoc. and a member and former 
president of the Edison Pioneers, an 
organization formed several years 
ago to honor Edison. Mr. Robins wife, 
the former Winifred Howard Tucker, 
died in 1952. He is survived by two 
sons, Thomas Robins, Jr., chairman 
and president of Hewitt-Robins Inc., 
and Samuel Davis Robins, an in- 
ventor; seven grandchildren; and 12 
great-grandchildren. 


Theodore W. Becker (Member 1957) 
was killed in a helicopter crash at 
Rawlins, Wyo., on Aug. 16, 1957. Born 
June 29, 1920, in Akron, Ohio, he 
served in the Air Corps during World 
War II in the European Theater of 
Operations, leaving the service as a 
first lieutenant in 1945. In March 
1949, Mr. Becker received his mining 
engineering degree from Michigan 
College of Mining and Technology, 
Houghton, Mich., and in June 1949, 
his degree of geological engineer from 
the same school. After graduation, he 
worked as a miner for Combined 
Metals Reduction Co., at Pioche, Nev. 
From 1949 to 1955, Mr. Becker was 
employed by the American Zinc, 
Lead, and Smelting Co. at Metaline 
Falls, Wash., where he rose to chief 
mining engineer, production depart- 
ment. He next served as a geologist 
for Loma Uranium Corp., Denver. At 
the time of his accident Mr. Becker 
was employed as a geologist for the 
Mining Div. of Union Pacific Railroad. 


Harold J. Rahilly (Member 1916) died 
of a heart attack at his home in 
Whitter, Calif., July 25, 1957. Born at 
Lake City, Minn., in 1889, he grad- 
uated the School of Mines, University 
of Minnesota in 1911, and began his 
mining career in that state. Mr. 
Rahilly later worked in Mexico, Alas- 
ka, and Arizona, joining the U. S. 
Bureau of Mines at Pittsburgh in 
1915. In 1917, he was employed by 
the Anaconda Co. and rose to become 
manager of mines at Butte, Mont., in 
1947. He retired in 1951 and continued 
practice in Whitter as a consultant 
until his death. 


Necrology 


Date Date of 
Elected Name Death 
1936 George O. Argall Oct. 17, 1957 
1917 John W. Austin Nov. 22, 1957 
1941 Perry L. Charles Oct. 19, 1957 
1954 D. E. Coughlin Oct. 25, 1957 
1909 Erle V. Daveler Nov. 11, 1957 

Honorary Member 

1910 Carl F. Dietz Oct. 4, 1957 

1904 F. W. Guernsey Nov. 1, 1957 
Legion of Honor 

1901 L. F. S. Holland Nov. 13, 1957 
Legion of Honor 

1949 Andrew Lesko, III Oct. 19, 1957 
1918 Carlton G. Lutts Unknown 
1914 Frederick MacCoy Oct. 14, 1957 
1892 Thomas Robins Nov. 4, 1957 

Legion of Honor 
1903 LeRoy Salsich Oct. 26, 1957 


Legion of Honor 


1891 Charles Henry Snow Oct. 28, 1957 
Legion of Honor 

1935 J. W. Stewart Unknown 

1956 Martin S. Taylor Sept. 8, 1957 
W. C. Thompson Oct. 22, 1957 
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MEMBERSHIP 


Proposed for Membersh 
Society of Mining Engineers of AIME 


Total AIME membership on Nov. 30, 1957, 
was 28,492; in addition 3,343 Student Mem- 
bers were enrolled. 


ADMISSIONS COMMITTEE 

Robert Grogan, Chairman; Frank Ayer, 
Jack Bonardi, A. C. Brinker, Jack B. Gra- 
ham, F. A. McGonigle, F. W. McQuiston, Jr., 
G. R. Spindler, L. P. Warriner. 

The Institute desires to extend its privi- 
leges to every person to whom it can be of 
service, but does not desire as members per- 
sons who are unqualified. Institute members 
are urged to review this list as soon as pos- 
sible and immediately to inform the Secre- 
tary’s office if names of people are found 
who are known to be unqualified for AIME 
membership. 


Members 
Dewey H. Amos, Carbondale, Ill. 
Frank B. Brophy, Jefferson City, Tenn. 
John M. Chandler, Uravan, Colo. 
Mary-Hill Childs, Hibbing, Minn. 
James W. Clark, Marquette, Mich. 
George W. Colville, Bagdad, Ariz. 
Buford B. Cox, Denver 
Robert S. Cruikshank, Pleasant Hill, Calif. 
George E. Davis, Jr., Gainesville, Fla. 
Roy J. Gunther, St. Louis 
V. A. Haw, Ottawa 
Sherman M. Lineberry, Nipton, Calif. 
David P. Marcott, Canyon City, Colo. 
Carl L. R. McBirnie, Salt Lake City 
C. E. McGuire, Douglas, Ariz. 
Donald C. Nichols, Pittsburgh 
Otto V. Norvig, New York 
E. D. Ooshuizen, Johannesburg, South Africa 
Arnold E. Rapp, Denver 
Richard W. Reedy, Danville, Pa. 
N. R. Sen, Behar, India 
Charles D. Shoaf, Jacksonville, Fla. 
Billy B. Smith, Ruth, Nev. 
Frederick L. Smith, Lander, Wyo. 
James B. Ward, Alexandria, Va. 
John R. Wesley, Grants, N. M. 


Associate Members 
Walter R. Allen, Climax, Colo. 
Franklin F. Clark, Golden, Colo 
William G. Coffey, Gallup, N. M. 
R. E. Corcoran, Salem, Ore. 
M. V. Cornell, Marion, Ohio 
R. E. Driscoll, Jr., Lead, S. D. 
John L. DuMond, Paris, Ill. 
R. Park Lamborn, Jr., Salt Lake City 
John W. Patten, Denver 
G. W. Searles, Menlo Park, Calif. 
E. J. Surrett, Toronto 
Gilbert Weidlich, St. Louis 


Junior Members 
Richard T. Clay, Peoria, Ill. 
R. H. Cook, Niagara Falls, Ont. Canada 
J. L. B. Jepsen, Sinaloa, Mexico 
John Moss Jones, Golden, Colo. 
Wallace W. Key, Falls Church, Va. 
Richard H. Olson, New York 
Robert M. Wingo, Lincolnton, N. C 


CHANGE OF STATUS 


Junior to Member 
Hugh D. Graham, Albany 


REINSTATEMENT 


Members 
George T. Bator, Golden, Colo. 
Carl Brewer, Ishpeming, Mich. 
C. W. Frith, El Paso, Texas 
Harold R. Wampler, Hillsboro, Ill. 


REINSTATEMENT—CHANGE OF STATUS 


Associate to Member 
Joseph B. Merritt, Bountiful, Utah 


Junior to Member 


Morton H. Perry, Birmingham 
R. E. Sutton, Gabbs, Nev. 


Student to Member 
Donald Carlisle, Los Angeles 
John W. Chester, Joplin, Mo. 
Russian P. Crumpton, Bessemer, Ala. 
Jere Robert Denny, Morenci, Ariz. 
W. E. Janakka, Grand Junction, Colo. 
Rush Muse, White Plains, N. Y. 
Rufus N. Palmer, Pittsburgh 
Ronald W. Schaefer, Rosiclare, Ill. 


Junior to Associate 
Oleg Terichow, State College, Pa. 


Student te Junior 
Donald E. Jones, Wheelright, Ky. 


DIRECTORY OF 


PROFESSIONAL 


SERVICES 


Sidney S. Alderman, Jr. Utah 
Newell G. Alford Pennsylvania 


Allen & Garcia Company New York 
Ball Associates 
James A. Barr Tennessee 
B. B. R. Drilling Co. Ohio 
Behre Dolbear & Company New York 
Philip B. Brown Mexico 
Blandford C. Burgess Georgia 
Centennial Development Co. Utah 
Allen T. Cole and Associates Florida 
Cowin & Company, Inc. Alabama 
Eakland and Osterstock Utah 
Eavenson, Auchmuty & Greenwald : 

Pennsylvania 
D. H. Elliott Wyoming 
David LeCount Evans Kansas 
Fairchild Aerial Surveys, Inc. California 
Howard M. Fowler Canada 
Francis H. Frederick California 
Geraghty, Miller & Hickok New York 


Theron G. Gerow IHinois 
Graff Engineering Company Pennsylvania 


Abbot A. Hanks, Inc. California 
Frederick W. Hanson California 
John D. Hess California 
Warren L. Howes California 
Cariton D. Hulin California 


Guy E. Ingersoll Texas 
Irving G. Irving Montana 


Jacobs Associates California 
Philip L. Jones Missouri 
Joy Manufacturing Co. Indiana 
Raphael G. Kazmann Arkansas 
C. P. Keegel Nevada 
Kellogg Exploration Company — California 
Kellogg Krebs California 
Kirk & Cowin Alabama 
Knowles Associates New York 
Raymond B. Ladoo Massachusetts 
Ledoux & Company New Jersey 


Leggette, Brashears & Graham New York 
Harry E. LeGrand North Carolina 


E. J. Longyear Company Minnesota 
R. L. Loofbourow Minnesota 
Wilson T. Lundy New York 
MacAfee & Co. California 


New Mexico 


Joseph T. Matson E 
Pennsylvania 


Robert S. Mayo 


R. S. McClintock Arizona 
Clayton T. McNeil California 
John F. Meissner Engineers, Inc. IHinois 


E. A. Messer & Associates, Inc. Oregon 
Arnold H. Miller, Inc. New York 
Mineral Drilling Service __ Tennessee 
John D. Morgan, Jr. _ District of Columbia 
J. B. Morrow Pennsylvania 
Mott Core Drilling Co. Virginia 
Frank M. Murphy & Associotes, Inc. 


Florida 

O'Donnell & Schmidt New York 
Pennsylvania Drilling Company 
Pennsylvania 


Amedee A. Peugnet Missouri 
H. M. Pickering Minnesota 
Roger V. Pierce Utah 
Lucius Pitkin, Inc. New York 
William J. Shedwick, Jr. Mexico 
Shenon and Full Utah 


M. G. Smerchanski Canada 
Cloyd M. Smith District of Columbia 
Sprague & Henwood, Inc. Pennsylvania 


Still & Still Arizona 
H. L. Talbot Massachusetts 
J. R. Thoenen Tennessee 
Conrad Ward Thomas Texas 
Charles H. Thurman California 
Leo H. Timmins Canada 
F. C. Torkelson Co. Utoh 
Warren R. Wagner Idaho 
Godfrey B. Walker Connecticut 
0. W. Walvoord Co. Colorado 


Paul Weir Company IMinois 


Clifford R. Wilfley Colorado 
Clyde H. Wilson Utah 
Harry J. Wolf ; New York 
J. W. Woomer & Associates Pennsylvania 
World Mining Consultants New York 


See pages 133, 134, 135 
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Appraisals 
Assayers 
Chemists 
Construction 
Consulting 


Drilling J 


Alabama 


half inch, $30 payable in advance 


COWIN & COMPANY, INC. 
neta and Contractors 
inking + Mine Development 
Plant Construction 
1-1 8th Street SW, 
Birmingham, Alo. Phone 56-5566 


KIRK & COWIN 
Consulting + Appraisals + Reports 
1-18th Street SW, 
Birmingham, Alc. Phone 56-5566 


WARREN L. HOWES 
Consultant 
Metallurgical Piants 
Research, ign, construction, operations 
Project Management 
1305 Or., lo Park, 
Tel. 5-7752 


Arizona 


CARLTON D. HULIN 


Mining Geology 
7 Ardilla Road Orinda, California 


STILL & STILL 
Consulting Mining Engineers and 
eologists 
24 Union Block — Phone 658 
P.O. Box 1512 
Prescott, Arizona 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Specialists in tunnel and shaft work 
— Estimates — Methods Analyses — 
Engineering Geology — Designers of 
hoisting, haulage, materials handling 
and reduction plants. 


503 Market Street, San Francisco 5, Calif. 


p ( Geophysicists 
rofessional Services Drilling 
Management 
Metallurgical 
one "member in their staffs. “One inch, per” year Reports 


Valuations 


District of Columbia 


BALL ASSOCIATES 
Oil, Gas and Minerals Consultants 


las Ball Wendell W. Fertig 
R. H. Fulton Alon M. Bieber 
A. S. Wyner 
Offices 
1025 ag | Ave. C. A. Johnson Bidg. 
Washing D.C. Denver, Colo 
STerliag Alpine 5-4878 


JOHN D. MORGAN, JR., E. M., PH. D. 
Consultant 
Business and Defense Problems 
in Metals, Minerals, and Fuels 
724 14th St., N.W., Washington 5, D.C. 
ME 8-1681 


R. S. MC CLINTOCK 
DIAMOND DRILL CO. 
Spokane, Wash. — Globe, Ariz. 
Diamond Core Drill Contractors 
Manufacturers of Diamond Bits and 
Drilling Accessories 


KELLOGG EXPLORATION COMPANY 
Geologists-Geophysicists 
Air, Ground Surveys and Interpretation 
3301 No. Marengo, Altadena, Calif. 
Sycamore 4-1973 


Mining Engineer 
Mine Examinations 
Ventilation Surveys 


Munsey Building Washington 4, D.C. 


Arkansas 


KELLOGG KREBS 
Mineral Dressing Consultant 
564 Market St., San Francisce 4, Calif. 


Florida 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


CLAYTON T. McNEIL, E. M. 


Consulting Mining Engineer 
822 Bank of America Bidg. 
Tel. GArfield 1-2948 
SAN FRANCISCO 4, CALIFORNIA 


ALLEN T. COLE and ASSOCIATES 
Consultants — Industrial Minerals 


Phosphate, Barite, Heavy Minerals, 
Industrial Sands 
2815 Cleveland Heights Bivd. 


Lok: lorida 
MUtual 9-9351 MUtuel 3-9033 


California 


FAIRCHILD AERIAL SURVEYS, INC. 


Airborne Magnetometer & Gradiometer 
Surveys, Topographic Mapping, Aerial 
Photography, and Photographic Mosaics 
for Mining Exploration. 


224 E. lith St. 30 Rockefeller Plaza 
Los Angeles New York 


CHARLES H. THURMAN 
FLOYD M. BLANCHARD 
Consulting Engineers 
Bucket & Drag Line Placer Dredges 
625 Market St. San Francisco 5, Calif. 


FRANCIS H. FREDERICK 
Consulting Mining Geologist 
690 Market Street 
San Francisco 4, California 
Telephone: Sutter 1-1562 


MAC AFEE and COMPANY 


Consulting Engineers 


3105 Wilshire Boulewurd » Los Angeles 5 
DUnkirk 8 9674 CABLE MACAFEE 


Colorado 


Frank M. Murphy & 
ENGINEERS 


in Material 
Beneficiation 


Processing 
Box 271 ae Bartow, Fle. 


Georgia 


BLANDFORD C. BURGESS 
Registered Professional Engineer 
Mining Consultant 
Monticelle, Georgia 


ABBOT A. HANKS, Inc. 
ASSAYERS-CHEMISTS 
Shippers Representatives 


624 Sacremento Street 
SAN FRANCISCO 


0. W. WALVOORD CO. 
Mill-Design and Construction 
401 High St. Denver 3, Cole. 


Idaho 


CLIFFORD R. WILFLEY 
Consulting Mining Engineer 


2233 Grape St. Denver 7, Colerade 


6526 Holiday Drive Phone 
Boise, Idaho 4-1925 
WARREN R. WAGNER 


Serving the Chemical 
and Construction Industries 


JOHN D. HESS 
Consulting Ground-Water Geologist 
@ investigations @ Electrical Logging 
@ Reports 

Complete 
Labora 


tory Facilities 
EL CENTRO, CALIFORNIA 


Connecticut 


GODFREY B. WALKER 
Metallurgical Consultont 


Dressing & Extractive 
Metallurgy 
Heavy Media a Specialty 


27 Lockwood Drive Old Greenwich, Conn. 


Continued 


on 
Page 134 
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ae CHEMICAL & METALLURGICAL LABORATORY | 
FOR EXACT QUANTITATIVE FLOWSHEET DATA 
7 


Assayers 


Appraisals 


Chemists 
Construction 
Consulting 

Designing 


Continued from 
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Professional Services 


120 WALL 


ALLEN & GARCIA COMPANY 


42 Years’ Service to the 
Coal and Sait Industries as Consultants, 
Constructing Engineers and Managers 
Authoritative Reports and Appraisals 
332 S. MICHIGAN AVE., CHICAGO 


ST., NEW YORK CITY 


H. L. TALBOT 
Consulting Metallurgical Engineer 
Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 


Room 911, 209 Washington Street 
Boston 8, Mass 


Minnesota 


Geophysicists 
Drilling 
Management 


Valuations 


New Mexico 


JOSEPH T. MATSON 
CONSULTING MINING ENG 
Examinations—Appraisals 


Operations 
P. O. Box 170 Santa Fe, New Mexico 


New York 


BEHRE DOLBEAR & COMPANY 


R. L. LOOFBOUROW Min. Engr. 
Site Appraisals — Plans — Estimotes 
and supervision of 
Underground Construction — Mini: 
4032 Queen Ave. So. Minneapolis 10, "inn. 


Consulting Mining Engineers 
and Geologists 
11 Broadway New York 4, N. ¥. 


THERON G. GEROW 


MINING CONSULTANT AND 


ENGINEER 


111 North Wabash Avenue 
Chicago 2, Illinois 


E. J. LONGYEAR COMPANY 
Geology and Mining Consultants 
Photogeology 

76 South 8th St. Minneapolis 2, Minn. 
Graybar Bldg. New York 17, N. ¥. 
Colorado Bidg. Denver 2, Colo. 
Shoreham Bidg. Washington 5, D. Cc. 
Canadian Longyear Ltd. 

77 York St., Toronto 
Longyear et Cie Paris, France 
Longyear N.V. The Hague, Holland 


GERAGHTY, MILLER & HICKOK 
Consulting Ground-Water Geologists 
Evaluation of Ground-Water Supplies 
Recommendations for the Solution of 

Ground-Water Problems 


110 East 42nd St. New York 17, N. Y. 


JOHN F. MEISSNER ENGINEERS, INC. 
Consulting Engineers 


Conveyor Systems Storage Methods 
Crushing Plants Ship Loading Docks 
Materials Handling and 
Processing Plants 


308 W. Washington St. Chicago 6, Il. 


H. M. PICKERING 


Bani 


Registered Professi 9g 


Mining Consultant 


Truck Haulage & Crushing Plants 
302 E. 22nd, Hibbing, Minn. AM 3-5153 


KNOWLES ASSOCIATES 
Chemical - Metallurgical - Mechanical 
ENGINEERS 
URANIUM ORE PROCESSING 
ECONOMIC STUDIES - MILL DESIGN 
19 RECTOR ST. NEW YORK (6) N. Y. 


PAUL WEIR COMPANY 
Mining Engineers and Geologists 
Consultants and Managers 


Design and Construction 
20 No. Wacker Drive Chicago 6, Ill. 


Missouri 


LEGGETTE, BRASHEARS & GRAHAM 


PHILIP L. JONES 
Consultant 
Mineral Economics & Mineral Dressing 
Heavy Media Specialist 
405 Miners Bank Bidg. Joplin, Me. 
Tel. MAyfair 83-7161 


Consulting Ground-Water Geologists 
Water Supply Salt Woter Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue, New York 17, N. Y. 


Indiana 


DIAMOND CORE DRILLING 
BY CONTRACT 
and world's largest manufacturer 
Core and grout hole drilling in coal 


metal, and non-metallic deposits, beth 
surface and underground. 


JOY MANUFACTURING CO. 
Contract Core Drill Division 
Michigan City, Indiana 


AMEDEE A. PEUGNET 
CONSULTING MINING ENGINEER 
Telephone MAIN 1-1431 
705 Chestnut St. St. Leuls 1, Me. 


LUCTUS PITKIN, INC. 


FUL 
Cable Address: Niktip 


Montana 


T. LUNDY 


IRVING G. IRVING 
Consulting Mining Geologist 
Mine Examination and Valuation 
Gm in Development & Exploration 


ical Investigations 
507 stver Bow Mont. 


Mi 
161 42 Street New York 17, 
MU 7-8100 


DAVID LeCOUNT EVANS 


Nevada 


ARNOLD H. MILLER INC. 
Consulting Engineer, Inc. 
Mine, Mill and estigations 
Improvement Design and Recommendations 


Mining Geol Petroleum Geology 
314 Brown B Wichita, Kansas 
Tel.: AMherst 2-8954 or MUrray 3-6437 
Massachusetts 


Cc. P. KEEGEL 
Mining and Metallurgical Engineer 
Administration A 
Specializing in Management and 
Consultation in Latin America 
1721 Se. 14th St., Las Vegas, Nevada 


Telephone DUdley 4-6981 


Cable: “ALMIL” Tel. Gertianas 73-0635 
120 Broadway New York 5, N. ¥. : 


O'DONNELL & SCHMIDT 
Mining Consultants 


Phone 


RAYMOND B. LADOO 
Consulting Engineer—Industrial Minerals 


Deposit Location, Exploration, Process 
Design, Marketing, Economics, Percent- 


age pletion 


42 Huntington Road Newton 58, Mass. 


(Boston) LAsell 7-1471 


New Jersey 


165 Tel. BArclay 7-6960 
New York 6, N.Y. Cables: EXAMIMINES 
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me 
Chemists 
SHIPPERS REPRESEN ATIVES 


Mine 
359 Alfred Ave. Jersey 


HARRY J. WOLF 
Mining and Consul ting Engineer 
Examinations—Val t 
One Park Place, New York 7, N. ¥. 
Cable: MINEWOLF Tel. Recter 2-5307 


| 
- 
Illinois 
= 
| 
Mineralogists 
Shippers’ Representatives 
* 
| 
| 
| 
| 
| : 
(tom 


WORLD MINING CONSULTANTS, 
INC, 


Consulting Mining Engineers 
and Geologists 


Worth 2-2934 


220 Broadway, New York 38, N. Y. 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, PA. 
Diamond Drill Contractors and 
Manufacturers 
Core borings for testing mineral 
deposits in any part of the world. 


North Carolina 


HARRY E. LE GRAND 
Consulting Ground-Water Geologist 
Water Supplies—Mine Drainage 

Investigations—Reports 
P.O. Box 10602 


Raleigh, N. C. 


Ohio 


B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 
Contractors 
Mineral Foundation 
Cores Guaranteed Testing 


Oregon 


Consulting Mining Engineers @ Con- 
tract Diamond Cere Drilling @ Con- 
tract Drilling & Blasting @ Mineral 
Surveying & — @ Mineral Ex- 
plorat - Domest & Foreign 
Second & Walnut Sts. 
Hillsboro, Oregon 


Phone 4441 


E. A. MESSER & ASSOCIATES, INC. 


Pennsylvania 


NEWELL G. ALFORD 
Consulting Mining Engineer 


Coal Property Prospecting, 
Development, Operation and 


EAVENSON, AUCHMUTY & 
GREENWALD 
MINING ENGINEERS 
Mine Operation Consultants 
Coal Property Valuations 
2720 Koppers Bldg. Pittsburgh 19, Pa. 


GRAFF ENGINEERING 
COMPANY 
Mining Engineers and Surveyors 
39 E. Campbell St. Blairsville, Pa. 


J. W. WooMer & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bidg., Pittsburgh, Pa. 


Tennessee 


JAMES A. BARR 
Consulting Engineer 
Mt. Pleasant, Tennessee 


MINERAL DRILLING 
Mineral eye & Surveys 


e Drilli 
Box 4134 - 1 3S, Tennessee 


J. R. THOENEN 
Consulting Mining Engineer 
Sanford Day Road 
Concord, Tennessee 


Texas 


GUY E. INGERSOLL 
Registered Professional Engineer 
in Texas, Arizona and New Mexico 
Mine Examinations and 
5505 Timberwolf Drive ‘aso, 


CONRAD WARD THOMAS 
Mining Consulting — U. S. and Foreign 
EXAMINATION VALUATION 
EXPLORATION 
DIVERSIFICATION FINANCING 
Bank of the Southwest Building 
Houston, Texas 
CApitol 7-5855 Cable ‘““GEOCONS” 


PRODUCTION AND MANAGEMENT 
SPECIALIST 


ROGER V. PIERCE 
Underground Mining Methods, Cost 
Cutting Surveys—Production Analysis 
—Mine Mechanization—Mine Manage- 
ment. 

808 Newhouse Bidg. EMPIRE 3-5373 
Salt Lake City 4, Utah 


SHENON AND FULL 


Consulti Mini Geologists 
1351 South 2200 East 
Salt Lake City 8, Utah 
Telephone HUnter 4-725! 
Philip J. Shenon Roy P. Full 


Cc.TORKELSON CO. 
Industrial Plant Design 
Process Development Estimates 
Economic Studies Plant Layou 
146 South West Temple 
SALT LAKE CITY 1, UTAH 


CLY 
MINING ENGINEER AND 1D GEOLOGIST 


GEOLOGICAL GEOPHYSICAL SURVEYS 


Ground Water 
366 South Fifth East, Salt Lake City 2, Utoh 


West Virginia 


DIAMOND CORE DRILLING 
CONTRACTORS 


Testing Mineral Deposits 
Foundation Borings 


MOTT CORE DRILLING CO. 
Huntington, W. Va. 


Wyoming 


D. H. ELLIOTT 


MINING PHOTOGEOLOGIST 
P. 0. Bex 1007 Casper, Wyoming 


Utah 


Canada 


ROBERT S. MAYO 


Civil Engineer Lancaster, Po. 
Specializing in Concrete Lining of 
Tunnels, Heulageways and Shafts. 
Special Equipment for Subaqueous 
Construction. 


SIDNEY S. ALDERMAN, JR. 
Newhouse Bu “et, 

Lake City 11 
Telephone: Elgin 9-097 


HOWARD M. FOWLER 
MINING ENGINEER 
P.Eng.: British Columbic & Alaska 
408 Rogers B . Vancouver, 8. C. 
Te one: Tatiow 0729 
Aircraft — Scintillometer equipped 


J. B. MORROW 
COAL CONSULTANT 
Oliver Bldg. Pittsburgh, Pa. 


CENTENNIAL DEVELOPMENT CO. 
Consulting Mining Engineers 
and Contractors 
Shaft Sinking — Tunnel Driving 
Mine Development 
Eureka, Utah Phone 560 


M. G. SMERCHANSKI 
Contig Mining Geologist 
Registered Professional Engineer 


Geological Surveys 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations. Grouting In- 
dustrial Water Supply. Mineral Pros- 
pecting Large Diameter Drilled Shafts. 
Reports 

1205 Chortiers Ave., Pittsburgh 20, Pa. 


EAKLAND & OSTERSTOCK 
Consulting Mining Geologists 
700 Newhouse Bidg. 


10 Exchange Place Salt Lake City, Utah 
EL 9-6185 


LEO H. TIMMINS, P. Eng. 
MINING ENGINEER 
Examinations - Reports 
Financing of Prospects 

Suite 700 1980 Sherbrooke, Montreal 
Phone Glenview 2376 


Mexico 


PHILIP B. BROWN 
Mexico 


Mine Sampling & Economic R 
Ave de las Quintas No. 20 Tel 307 
Porral, Chih., Mexico 


FREDERICK W. HANSON 
Mining Engineer 
Registered Professional Engineer 

eys—Examinations—Appraisals 


Operations 
32 So. 13th E., Salt Lake City 2, Utah 


WILLIAM J. SHEDWICK, JR. 


Mine and Geologic Reports 
and Latin America 
Jersey License 2744-0 
P. De La Reforme 20-304 Mexico 1, D.F. 
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Steel Heads Specified — 

yo cen depend on whe 
has experienced the terrific loss of production — 

‘time due to mill head breaking KNOWS you — 

cannot afford to risk cast iron, SPECIFY STEEL! — 

First cost is no more than alloy cast iron...end 


cost will be much, much less. Would you buy ar 


automobile with cast iron chassis? 
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~~ DENVER EQUIPMENT CO., 1400 Seventeenth St., Denver 17, Colorado 
Senrvicté 
EFFICIENS 


M-S-A MINEPHONE 


Dispatcher sends orders instantly and simultaneously to all 
motormen with this modern, underground two-way voice 
communication system. Motormen receive and reply while 
trips are in motion—keep haulage movements coordinated 
with production demands. This results in smoother, faster, 
and more continuous trip movements throughout the mine. 

Messages clear tracks for outgoing loaded trips and in- 
coming empties. This system puts an end to traffic tie-ups, 


errors and accidents; prevents excessive stop-and-start strain © Dispatcher sends orders to mot © 


on equipment. Write for more detailed information. . » « foutes right-of-way traffic... from dispatcher and maintenance 
receives reports on positions and sta- — shop for section assignment ... speeds 
tion conditions. emergency repair. 


eee eee ee eee eee eee 


M-S-A HOISTPHONE 


For accurate, instant response between the hoisting engineer 
and cage, here’s the voice communication system to install. 
Whatever the job—load leveling—shaft repairs—shaft in- 
spection trips—passenger transportation—the M-S-A Hoist- 
Phone provides better safety and efficiency through depend- 
able, continuous two-way voice communication at any level, 
and while the cage is in motion. 

Requires no special training . . . simple to use . . . dependable 
in operation. Write for further information. 


* The hoisting engineer is able to con- © Worker uses microphone in cage to 
trol all movements of the cage by tell the hoisting engineer where he 
communicating with cage rider over wants to go. Loudspeak ted 
the M-S-A HoistPhone. on top of cage. 


SAFETY EQUIPMENT HEADQUARTERS 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 77 Branch Offices in the United States and Mexico 


MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 
our job is to help you Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, Sydney, N.S. 
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